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View of the Power House, Looking Up the Gorge Toward the Falls. 





Interior of the 20,000 H. P. Power House. 
NIAGARA FALLS HYDRAULIC POWER PLANT.—({See page 310.) 
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PROBLEM OF NIAGARA. 


ym another page of 


POWER 


which 


THE ELECTRIC 
With the article 
this issue we close the series, on Niagara Falls as an in 


appears 


dustrial center, which has appeared at intervals during 


the present year, and it will now be opportune to 
suim upthe results which have been accomplishei, and 
see how far they agree with the expectations whieh 


were formed when the “ harnessing” of the Falls on the 


present extensive s¢ ale was seriously undertaken. 

In the first place it must be understood that the 
generation of fifty thousand electrical horse power was 
not attempted primarily with the expectation of trans 
mitting it to far distant centers, there to be redistribut- 
It is true that this was popularly 


the Niayara 


ed for loeal use 


supposed to be the object aimed at in 


Falls Power Plant, and in the early days of it# con- 
struction, writers were accustomed fairly to revel in 
picturesque descriptions of the silent flow of Niagara's 

to cities as far distant as Chicazgo and New 


energy 
York, where 
irtue of 


was to displace every existing form of 


power by Vv its extraordinary cheapness and 


convenience 
As a matter of fact, however, the eminent specialists 


the courage to build sucha 
Vast undertake 


this unprecedented amount of electrical energy with 


and financiers who had 


electrical plant did not to generate 


the idea of transmitting it in foto to far distant centers 
Not only was the art of long distance transmission at 
that period in its but it 
foreseen that better economic results would be achieved 


comparative infaney, was 
un bringing the industries to the source of power rather 

As be 
the 


transmission, and, on 


than in carrying the power to the industries 
there 


tween the aiternatives, were on one 


two 
hand the great cost and losses of 
other, of cheap railway and steam 


ship transportation both for the raw materials and the 


the the question 


finished product The original promoters considered 


transportation facilities, 


that, in respect of the prox- 
imity of the Great Lakes and the convergence of sev 
eral important railroads at Niagara rendered this an 


deal manufacturing center, and, acting upon the con 


viction, they purchased large blocks of land contigu 


ous to the power station, with the intention of renting 
the same for the erection of industrial establishments. 


which in the course of time were certain to be at- 


tracted by such an abundant electrical supply. At 
the same time, the company wisely determined to de- 


sign the electric installation with a view to meet- 


ing the varied needs of its customers, and arrange 


ments were made to supply, within reasonable limits, 
any kind of electric current that might be required. 
That the 
founded is seen from a stady of the facts presented in 
series of articles in the SCIENTIFIC AMERICAN 
above referred to. In the that have 
into the wheel- 


expectations of the company were well 


the 


few years inter- 


vened since the water was first turned 
pit of the Niagara Falls Power Plant, a large number 
itire 


y bew industries have sprang up around, or 


vithin easy touch of, the station while establish 


uents that were already existing have 


That 
the industries to gravitate to the power rather than the 


; 


Transmitted 


become ex 


tensive users of the power the tendeney is for 


power to be 


to the industries is shown by 


the fact tl out of a total of 35.000 horse power de- 

ered from the station, over three-fourths are con- 
timed Im ifs vieilnity, as against less than one-fourth 
That Is transinitted to a distanee—the principal long 
dist ince transmission being that of 8.000 horse power 
to Buffalo, for the use of the Cataract Power and Con- 
duit Company 

Although the natural trend of events, controlled by 
yell understood econowie laws has brought about 4 


eentr tion af ind ‘ , 
ntraliza 1o \dustries at the falis, it is not to be 


uferred that long distance Transinission will not enter 
irgeiy into the ultimate utilization of the energy of 
Niagara. In the few years since construction was first 


Scientific American. 


started a great stride has been made in art of generat- 
ing and manipulating electrical currents for transmis 
sion, and the remarkable installation recently opened 


in Southern California, where a transmission of 53 
wiles bas been successfully accomplished, suggests 
that a large part of the 7'; millious of hydraulic horse 
power available at the falls may yet be transformed 
and transmitted to the large cities of the East. The 
present indications are, however, that for some time to 
come transmissions are not likely to be attempted for 
distances of over 100 miles. The difi not 


now so much of a physieal nature (thanks to the alter 


ulties are 


nating current of high potential), but are largely eco 
nomical—the great cost of the line rapidly offsetting 
the cheap cost of production at the power station 
The power from the falls could to-day be transmitted 
to a distance of 100 miles with a loss of 20 per cent; 
and in spite of this loss and the great cost of the line, it 
could compete successfully with steam power at a Cost 


of $60 per horse power per annum. 
— + + 


COMMISSIONER DUELL ON TRADE MARKS. 

By the courtesy of Commissioner Dueil we are en- 
abled to present on the adjoining page an address 
which he recently delivered at the International Com 
mercial Congress at Philadelphia on the subject of 
trade marks. From the wide range of subjects con 
nected with his Patent Mr. 
Duell chose for his address particu 
larly applicable to the remarkable expansion of our 
He makes 
out a strong case in favor of the use and registration 
of trade marks, both as an incentive to our manufac 
turers to maintain the high quality of their exported 
goods, and as a protection against foreign competitors 
who may attempt to pass off a poor imitation as the 
genuine The our exports, as 
quoted in the address, show that the introduction 
products foreign 
our 


work as Commissioner, 


one which is 


foreign trade which is now taking place. 


article. statistics of 


of American manufactured into 
advaneing by bounds, 
exports for the first nine the 


year being $280,000,000, as against $230,000,000 for the 


countries is leaps and 


months of present 
same period in the year preceding, an increase at the 
rate of about $67,000,000 for the whole year. It should 
certainly be the first duty of our manufacturers to see 
that these goods, representing over a quarter of a bil- 
lion dollars in value, are sent abroad under the fullest 
trade-mark protection that thelaw can give. As anin 
dorsement of the Commissioner's recommendation that 
manufacturers who ship abroad should adopt a trade 
mark, we may mention that to the writer's knowledge 
a private inquiry which was lately conducted devel 
oped the fact that an astonishing proportion of the 
The evil 
of this mind the 
fact that foreigners unacquainted with the English lan 


goods exported bore no distinet trade mark 
omission is seen when we bear in 
guage are unable to distinguish the mere manufactur 
er’s from other English words on the goods ; 
whereas they would readily acquaint themselves with 
trade mark. As an addition to 


we urge that trade 


name 


a distinctive name or 
the 
marks be not only adopted, but that they be regis- 
Non-registered marks in 


Commissioner's suggestion, 


tered in foreign countries 
foreign countries are unprotected, and as a matter of 
fact a competitor may register another's well-known 
mark and deprive the original owner of his rights. 

It is a curious fact, the explanation of which we will 
not enter upon just now, that there are many firms 
which have adopted and have been using for many 
years trade marks that they have failed to register. 
It has sometimes happened (a case of the kind having 
recently come under our notice) thata firm has adopted 
a trade mark which was already registered and in ex 
tensive use for the very same article—a condition which 
could never have existed had the firm in question gone 
to the trouble of registration, one of the chief benefits 
of which is that in the process of applying for registra- 
tion at the Patent Office, a thorough seareb is insti- 
tuted to make sure that the particular mark has 
not already been registered. The case referred to 
is that of a milling firm, after 
for over twenty years a certain mark for its flour, 
and found to its dismay 


above which, using 
applied for registration 
that the identical mark had been in registered use by 
another reputable firm for over a quarter of a century. 
As it happened, the matter was arranged agreeably to 
the interests of both parties, but it can easily be seen 
how the valuable reputation acquired in twenty years’ 
use of this particular mark and the many thousands of 
dollars which had been spent in advertising might have 
been completely lost to the firm. 

The moral of this particular case, which could doubt- 
less be duplicated many times over, is that a manu- 
facturer should not only register at once the trade marks 
that he may have had long in use, but also any new 
mark which he has just adopted , 

The selection of a trade mark is not by anv means 
the simple matter that many people suppose it to be, 
and we strongly recommend that in making such a 
choice, the manufacturer carefully read over the 
series of “don'ts” which are enumerated in the latter 
part of Commissioner Duell’s address. 
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BUREAU OF ORDNANCE ON THE ARMOR QUESTION, 

When a congressional committee deliberately ignores 
the recommendations of the technical bureaus and un 
dertakes to speak ex cathedra on a purely technical 
question and say that this can and that cannot be 
done, the interests of the country are sure to suffer. 
As a result of the limitation of the price that may 
be paid tor armor for our battleships and cruisers, 
which was brought about by the action of a few com- 
mitteemen in the last Congress, the good work of 
building up our navy is to-day in danger of being 
brought to a positive standstill. This serious state of 
affairs is brougint out in the annual report of Rear Ad- 
wmiral O'Neil, ebief of the naval bureau of ordnance, 
who says: “It is quite evident that the building of 
armored ships of war must soon be discontinued by 
this government until the vexed questions of the 
source of supply and cost of armor are disposed of.” 

The present condition of the matter of armor sup- 
ply is as follows: The contracts for the ** Kearsarge ” 
and ** Kentucky” have been completed, and the Haz 
vevized armor for the battleships ** Alabama,” “Ili 
nois.” and “ Wisconsin” is now being manufactured. 
Of the total amount required, 2,481 tons yet remains 
to be delivered, but it is likely that the contracts will 
be completed by the close of the year. In the case of 
the three battleships of the ‘‘ Maine” class, authorized 
over a year and a half ago, and of the three battle- 
ships and three armored cruisers authorized last win- 
ter, no provision whatever for armor has been made, a 
clause baving been inserted in the bill authorizing the 
six battleships and cruirers forbidding the closing of 
any contracts for the construetion of the ships unless 
their armor could be secured for $300 per ton. 

The determination of Congress to say what price 
shall be paid for armor is responsible for the whole de- 
lay, and its attitude on this question has been marked 
by a disposition to have its own way, regardless of the 
actual facts of the question, which does more credit 
to the obstinacy than to the judgment of the two or 
three committeemen who have been responsible for 
a positive deadlock in the construction of the navy. 
The poliey of obstruction was commenced in connec- 
tion with the ships of the *“‘Alabama™ class, when 
Congress placed the absurdly low limit of $390 per ton 
upon the price to be paid for the required Harveyized 
armor. Of course no bid was forthcoming, and it was 
only when Congress had raised the limit to the rea- 
sonable figure of $400 per ton that contracts could be 
closed. This arbitrary interference in a question on 
which it should have been guided by the advice of its 
technical bureaus resulted in a delay of one year and 
nine months. 

Cougress is now confronted with the question of pro- 
viding armor for the six battleships of the ‘** Maine” 
and ** New Jersey ” classes and the three new cruisers, 
There would be no difficulty in closing contracts for 
the supply of Harveyized armor at once at the price of 
$400 per ton ; but the Harvey product, excellent as it 
was in its time, is not the best armor that can be made 
to-day. It is greatiy inferior in its ballistic qualities to 
the Krupp armor, which is manufactured by a process 
that is an improvement upon the methods of face- 
hardening adopted by Harvey. Manufacturers of 
nickel-steel Harvevized plates will only guarantee 
them to stand ballistic tests up to a certain point, the 
uncertainties in the process being such as to prevent 
the guarantee being extended any further. The Krupp 
process is more certain in its results, and not only ean 
the face-hardening be carried further into the plate, 
but the body of the plate is tougher throughout its 
whole depth and possesses remarkable ability to resist 
cracking and hold together under repeated impacts. 
At the same time these superior qualities are secured 
at a greater difficulty of manufacture, and a smaller 
quantity ean be turned out in a given time than 
by the Harvey process. 

The armor question will be one of the very first to 
engage the attention of Congress at its next session, 
when it will be confronted with the alternative of rais- 
ing the limit of cost to something like $500 a ton, or 
clothing the latest aud finest ships of our navy with 
armor Which is greatly inferior to that employed by 
the other navies of the world. The limiting clause 
which prohibits the construction of the new ships 
until armor shall have been secured at a price of $300 
a ton is so supremely ridiculous in the eyes of all prac 
tical men that the merest promptings of self-respect 
should lead Congress to reseind the objectionable 
clause and pass a more rational measure. 

The price asked for Krupp armor is not, in view of 
the first cost of the plant, the risks of manufacture, 
and the smallness of the output, excessive. It is being 
paid willingly by the European governments, and 
costly as it may seem, the magnificent protective quali- 
ties of the plates render them, ton for ton, as cheap 
if not cheaper than those manufactured under the old 
process. 


—_-+ero — 


AMERICAN EQUIPMENT FOR THE CITY OF GLASGOW. 

In the midst of much heated discussion of the po- 
litical expansion of the United States, it is refreshing 
to see with what rapid strides the commercial expan- 
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sion of the country is taking place in every part of the 
world. This is a species of invasion, upon the ethical 
and economical aspects of which we are all pretty well 
agreed ; and on the receipt of each bulletin announcing 
the success of the foreign representatives of our great 
industrial concerns in winning orders against strong 
local competition, we may well feel a touch of patri- 
otie pride. 

The latest and most significant instance of our in 
vasion of foreign territory is furnished by the con- 
traets which several American firms have secured for 
furnishing the plant and equipment for the Glasgow 
municipal tramways. The National Cable and Con 
duit Company is to supply and build the cables and 
conduits: the E. P. Allis Company the engines; the 
General Electric Company the electric fittings, and the 
first one thousand ears are also to be supplied by an 
Aweriean firm. The total value of these contracts is 
said to be in the neighborhood of $15,000.00. 


-_—- =. = 
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COMMISSIONER DUELL ON TRADE MARKS.* 

The subject under discussion to-day is an import- 
ant one, not only so far as it relates to domestic trade 
aud ecommerce, but it is of even more importance in 
its bearing upon foreign commerce, which is the sub- 
ject we are all most interested in at the present time. 
The manufacturers and merchants of this country 
must find an output for their products in the markets 
of the world, and that they are beginning to realize 
this is clearly shown by the statistics in reference to 
the export of nanufactures. Nine months of the pres- 
ent calendar year show that such exports amounted 
to very nearly $280,000,000 against nearly $230,000,000 
in the nine months of 1898. These exports form over 
31 per cent of our total exports, as against less than 27 
per cent for the corresponding months of 1898. Any- 
thing, therefore, which adds to our power to hold and 
inerease this remarkable showing is of the utmost im- 





portance, 

In the first place, to secure a large foreign trade we 
must manufacture the goods that foreign nations de- 
mand, They must be unexcelled in the materials of 
which they are made, and in the manner of making 
and packing them. When the trade is once estab- 
lished, it ean be only retained by continuing to send a 
grade of goods equally as good as those first sent. How 
important is it then that the exporter, in sending 
forward his goods, should have them so marked and 
distinguished that when the mark becomes known, no 
one can paim off an inferior grade of goods as the 
product of the one who has established the business, 
It becomes essential, therefore, that exporters should 
adopt and use trade marks. 

From the earliest days of recorded history it has 
been the custom of men to indicate their proprie- 
tary rights in all kinds of movable property by the 
use of individual brands, marks and other insignia of 
ownership, As trade and commerce extended and 
ceased to be local, it became more important for the 
manufacturer aud merchant to distinguish their goods 
from those of others. At first, signs and symbols, such 
as representations of animals, stars, shields, crescents, 
and the like, were employed. As man ascended in the 
seale and education became more diffused, coined 
words were employed, buat, whatever the mark selected, 
it should be one which is a lawfal trade mark, the 
right to which can be maintained against any and 
everybody. 

The exclusive right to property in trade marks has 
been recognized by all civilized countries for many 
years ; and as the importance and necessity for pre- 
serving proof of the adoption and use of marks be- 
caine more important, statutory provisions for the 
registry of such marks have been enacted by most of 
the countries of the world. The first national trade 
mark law in the United States was adopted in 1870. 
That act was declared urconstitutional by the Supreme 
Court. Upto that time some 8,000 trade marks had 
been registered in the United States Patent Office. In 
1881 a new trade-mark law was enacted under which 
nearly 25,000 marks have already been registered. 
That the present law needs amendment is universally 
admitted, but I will leave for others the discussion of 
the question as to how the law should be amended. 

Notwithstanding the large number of marks that 
have been registered in the Patent Office, thousands of 
alleged trade marks presented for registration have 
been refused because they did not disclose matter that 
was susceptible of exclusive appropriation, and this 
leads me to the point. to which I desire most earnestly 
to call your attention. The advice will consist largely 
of ‘ don'ts,” although it will not be as sweepingly used 
as Punch’s advice to the young man about to marry. 

Do adopt and use trade marks, not only for your 
domestie but for your foreign trade. When you select 
a mark, be very careful that it is a lawful trade mark, 
and one to whieh your right is undeniable. 

Don't adopt your own name asa sole mark for your 
manufactures, Every man undeniably has a right to 
use his own name upon his own goods to indicate their 
origin and ownership and as a guarantee of their qual- 





pe — delivered at the International Commercial Congress, at Phila- 
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This right is common to all men, 
and, therefore, if there are twenty men by the name of 
John Adams, each one of the twenty has as good a 


ity and character. 


right as any of the others. True, he cannot use his 
name in an unlawful manner, and from such use he 
will be enjoined, but a mark which consists merely of 
the name of the party using it is a very weak reed upon 
which to rely. 

Don't adopt a geographical term. The Supreme 
Court of the United States has repeatedly held that no 
one can exclusively appropriate to his own benefit a 
geographical term so as to prevent others inhabiting 
the same or similar territory from dealing in similar 
articles. It is true that the decisions of the courts have 
not been uniform on this subject, but in every case, 
with possibly one or two exceptions, where the exclu- 
sive right to use a geographical term has been sus- 
tained, some peculiar facts have led to the decision. If 
vou wish to keep out of litigation, don’t select a geo- 
graphical term for your trade mark. 

Don’t adopt a descriptive word or name. It has been 
held by the courts times without number that words or 
names simply indicating the quality or ingredients of 
the articles cannot be appropriated so as to prevent 
others from employing the same words upon the same 
articles, 

Don’t adopt a word expressing quality, grade or pe- 
culiar excellence. No man has the exclusive right to 
use any word or symbol which merely indicates the ex- 
cellence of his article. No more has he the right to ex- 
clusively appropriate for his products marks, letters, 
numbers, or words which actually indicate the grade 
of the article. While 1 cannot say don’t adopt a sug- 
gestive word (for such a word will generally be sus 
tained by the courts), the greatest care should be used 
or you will enrich some member of my profession. 

It is so easy to select a device or symbol or to coin a 
word that there is no reason why a manufacturer or 
merchant should select as his mark anything which is 
not a lawful trade mark or which is on the border line, 
and will in all probability ultimately land him in the 
courts. So many alleged trade marks are presented at 
the Patent Office for registry, and those not being law- 
ful trade marks have to be rejected, that I have felt 
impelled to make use of this opportunity to utter this 
note of warning. 

Through our labor-saving inventions we are able to 
produce manufactured articles as cheaply as they are 
produced in many other countries where wages are 
much lower. If then our manufacturers send out only 
such of our manufactured products as suit the tastes 
and requirements of the people to whom they sell, we 
cannot fail to greatly extend our export trade in manu- 
factured articles; and, when once established, if we 
have adopted and used lawful trade marks to indicate 
our ownership and title, there will be no reason why 
the trade, once gained, cannot be kept indefinitely. 


~~ . 
—_—~-orS 


SEARCHLIGHTS FOR THE NEW YORK FIRE 
DEPARTMENT. 

The New York Fire Department is about to add a 
complete portable electric searchlight plant to its appa- 
ratus, The searchlight wagon will go to fires with the 
engines, ete., and it is believed it will add greatly to the 
efficiency of the fores, both in saving life and property. 
It resembles a fire engine in general appearance, but 





instead of a pump it has an engine and dynamo, There 
are two searchlights each with au 18-inch lens. These 


will be carried on a platform behind the driver's seat. 
They can be used either from the platform or removed 
and carried to any desirable point of vantage, all com- 
munication with the generator being kept up by means 
of flexible cables which are insulated with rabber. The 
lights are provided with devices for quick regulation 
so’ that the light may be spread out over a wide area 
or confined and directed to any particular point. The 
purpose of the apparatus will be to light up dark parts 
of the street and aid the firemen in laying the hose, set- 
ting ladders, ete., also to light up the front of build- 
ings where people may be in danger and to project 
light into the buildings themselves. 
- - +>. 
THE NEW GOVERNMENT PRINTING OFFICE. 
The new government printing office will cost about 
$2,000,000, and it is said that even after its completion 
it will not be large enough to meet the demands upon 
it. The new building will be eight stories in height, 
and its floor space will be about nine acres. The floors 
will sustain a load of 85,000,000 pounds. The building 
will be constructed in such a substantial manner that 
nearly the entire space can be filled with paper and 
books without injuring its stability in any degree. 
Access to the various floors will be obtained by twelve 
electric elevators. The building will be lighted with 
7,000 ineandeseent lights. A refrigerating plant will 
furnish cold filtered water on every floor for drinking 
purposes. A large crematory will destroy all the refuse 
material, and this will aid in heating water, ete. It is 
hoped in time that Congress will appropriate the money 
for modern typesetting machines, but it is probable 
that when the census is complete and the reports pub- 
lished, the equipment of the census printing office will 
revert to the government printing office. 
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OUR CALIFORNIA NATIONAL PARKS. 

The report just made to the Secretary of the Treas 
ury by Second Lieutenant Henry B. Clark, the acting 
superintendent of the Sequoia and General Grant 
Naiional Parks, in California, deals in an interesting 
manner with the problems under his control. During 
the past fiscal year much devastation of timber by 
forest fires and of game by unlawful hunting has been 
unpreventable by the force under his command, be- 
cause of the necessary removal of the regular military 
patrol for war service and the entirely inadequate 
foree of civilian custodians appointed in their place. 
It is estimated that over 200,000 sheep have been roam- 
ing at will over these reserves, private property fed at 
publie expense; and by these many of the nests of 
game birds have been trampled out and mueh of the 
herbiage needed by the elk and mountain sheep has 
been consumed. The latter two species have prac 
tically all been killed off, and other smaller game, now 
in greatly decreased quantities, will be preserved with 
difficulty unless immediate and energetic steps are 
taken. Mountain lions, panthers, coyotes, several va- 
rieties of fox, black, brown, and cinnamon bear, deer, 
mountain and valley quail, and many species of fish 
are still quite abundant ; and probably the carnivores 
in this list are holding their own. Speaking of the 
mighty forest monarchs of the General Grant Park, 
Lieutenant Clark says : 

‘*The tree General Grant was named in honor of the 
general while he was still in command of the armies in 
1867. The stump and log of the immense tree exhibited 
at the Philadelphia Centennial are well-preserved ob 
jects of interest. Another log has been so burned that 
acavalryman can ride through its whole length, 125 
feet. The stump of the World’s Fair tree is to be 
found north of the Grant Park. The largest tree in 
the Giant Forest is the General Sherman, 3446 feet in 
diameter at its base. This is conceded to be the larg- 
est and finest tree in the world, rivaiing the eucalypti of 
Australia in height, and far surpassing everything else 
in bulk. Another clean and healthy sequoia, which 
has stood sentinel over the Sierras and the Paeifie for 
more than a thousand years, is called tiie Admiral 
Dewey. Visitors are generally content to stand an- 
covered and almost mute from respect to these digni- 
fied monarchs of our forests.” 

ie Od 
NEW METHOD OF DETECTING GOLD. 

A new method of detecting the presence of a small 
quantity of gold has been recently discovered by Dr. 
Ohler. By this method the presence of quantities as 
low as 77 centigrammes per ton may beestablished. The 
operation is as follows: A quantity of finely powdered 
ore, say 120 grammes, is introduced intoa flask. To 
this an equal volume of tincture of iodine is added, and 
the mixture well agitated. It is then left for an hour, 
agitating from time to time, and is finally allowed to 
stand. When the solution has separated, a band of 
filter paper is saturated with this, and the paper al- 
lowed todry. This operation is repeated five or six 
times in succession, in order to completely saturate the 
paper. It is afterward calcined, and it will be ob- 
served that the ash, when gold is present, offers a pur- 
ple color. This color should disappear quickly if the 
ash is moistened witb bromine water. The test may be 
modified in the following manner. A quantity of the 
powder, 120 grammes, is covered with bromine water, 
and after agitating during the course of an hour, the 
solution is filtered. Upon adding protochloride of tin 
to the solution, it takes a purple color, in the presence 
of gold, giving the reaction known as ** Purple of Cas- 
sius.” Inthe case of sulphides the ore should, be pre- 
viously rousted, and when the mineral contains a con- 
siderable proportion of carbonate of lime, it should be 
ealcined in the presence of ammonium carbonate. 
ee ek ed 

USES FOR CORN STALKS. 

Half a dozen years ago the farmer considered the 

value of his corn crop to be practically terminated 








with the husking of the corn. What was left was 
worth a very small sum an acre as fodder. Many ex 
perimenters, however, working along different lines 


have established the value of the by-products of the 
corn crop, and there is now a home market where a 
farmer can get from $3 to $5 aton for corn stalks, so 
that their value is now from $6 to $12 an acre. 

The American Agriculturist recently gave the fol- 
lowing list of what can be made from corn stalks; 
first, cellulose for packing coffer-cams on our ships; 
second, pyroxyline varnish ; third, cellulose for nitrating 
purposes for making smokeless powder and other ex- 
plosives ; fourth, as a packing material ; fifth, for paper 
pulp and the various forms of paper made therefrom, 
both alone and mixed with other grades of paper stock ; 
sixth, as a stock food made from the fine outer shells 
or shives of the corn stalks and also from the nodes, or 
joints. The leaves or tassels also furnish a shredded 
or bale fodder ; seventh, mixed feeds for stock contain- 
ing fine ground shell or shives as a base and in addi- 
tion thereto various nitrogenous materials and con- 
centrated food substances, or blood, molasses, distillery 
and glucose refuse, sugar beet pulp, apple poimace 
and other by-products ; and eighth, poultry foods, 
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PROBLEMS IN LAKE COMMERCE. 
BY WALDON PAWCETT 
[be problems involved in the successful conduct of 
lakes in com- 
years in a degree fully 
extension of the 


the commerce of the great have grown 
plexity within the past few 
proportionate to the marvelous 
shipping interests of America’s inland seas. This year, 
of all the were anxious that no 
derogatory influences check or retard the flow 
of traffic, and yet in some respects they have fared even 


others, vesselmen 


should 


worse thau usual 

A moment’s consideration of the conditions existent 
in the commercial manufacturing world will 
demonstrate the growing importance of that link in 
the industrial chaiu formed by fresh water transporta 
With almost the entire year 1899 a con- 


and 


tion interests. 
tinuous record of advancing prices in all the commodi- 


ties of iron and steel, cul- 
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the present season upon which particular emphasis 
has been placed are those illustrative of the disadvan 
tages attending accidents to boats, which by their 
character proved a general menace to navigation. 
Lakes Erie and St. Clair, St. Clair and Huron, Huron 
and Superior are connected by rivers and canals, so 
narrow in spots as to barely permit of the passage of 
boats bound in opposite directions. The work of get- 
ting these channels properly buoyed and lighted has 
been a long drawn out effort for the vesselmen, but it is 
now all but completed. On its very heels, however, 
the advent of the larger boats which have been brought 
by the new era of lake shipping discloses a new dan 
ger in the narrowness of the streams. 

The seriousness of the situation was brought forcibly 
to the attentionof the people having to do with fresh 


water commerce by an accident about the middle of 
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sank, her huge bulk reaching from shore to shore. 
Although no expense was spared in the effort to ex- 
pedite the wrecking operations on the sunken craft, 
the passage was blocked for almost a week, and in that 
time there gathered in the narrow river the greatest 
fleet which ever assembled on the great lakes and one 
of the most remarkable ever seen in America. In the 
more than two hundred vessels huddled together were 
represented almost every type of craft engaged in 
traffic on the lakes, and the forest of masts was almost 
as dense as the woods which extended to the water’s 
edge on either side. 

The breaking of the biockade was full of dramatic 
incidents. After wreckers and divers had worked day 
and night for some time it was decided to resort to 
dynamite, and even then successive charges were re- 
quired before the limestone rock which held the boat 

was blown asunder. When 











minating finally in a con- 


dition nigh approaching 
a famine, thousands of men 
have bent their best ener- 


gies to moving, from the 
country borderiug on Lake 
Superior to the 
in the vicinity of Pittsburg 
and the Mahoning Valley, 


every ton of iron ore pro- 


furnaces 


curable for shipment 
Everywhere there has 
been co-operation in the 


movement. The mine 
operators time and again 
advanced wages in order 


to compete with the oppor- 
tnnities afforded to labor 
by the harvest fields of the 
Northwest ; the railroads 
which the ore from 


the mines to the boats and 


carry 


from the boats to the furnaces have worked energe 
tically to prevent a car famine; and the dock plants 
which load the ore at one end of the lakes and 


those which unload it at the other have been operated 
day and night. After all, however, the final respon- 
sibility rested with the vesselmen 

To be sure, the shipping interests have been well 
The 


of ore 


paid for the energy which they have displayed 
stringency of the demand for the 
forced up the freight-earrying rates by rapid jumps to 
a point where the charges for the movement of a ton 


movement 


of ore or coal were three or four times what they had 
On the basis of a $2 per 
one of the largest type of 


been at any time in years 
ton freight charge on ore, 
steel vessels now in service on the lakes is able to net 
her owner pretty close to $15,000 for each trip; and 
when it is remembered that under ordinary circum 
stances a vessel will make at least twenty round trips 
in a season, it will be seen that the profits of a fleet of 
half a dozen vessels for the year 1899 may amount to a 
very tidy sum, even if the craft simply carry ore on the 
trips down the lakes and return 
Then, 


the owner, if 


“light,” as the vessel 
men Say 
to ; 
he desired to con | 


sume a few days 


in loading and dis- | j 
charging cargo, ' 
has had no diffi } 
culty in securing 


eargoes of coal to | 
take back up the 
lakes at a rate of 
anywhere frou 50 
cents to $1 per ton. 
The 


tacies to 


| 


obs | 


the | 


} . “F 


chief 
smooth conduct 
of great lake com 
merce eontinue 
to he 
for years past, i: 


found, as 


delays owing to 


=r 


low water and in P 2 ' ¢ 

1 os 

convenience aris y y’ is rs , 

ing from aecidents , = ay . 
to vessels in 

— 


the _ 


| = 


tortuous 


Lf 


harrow 
passages which -_ 
several « i Pe] 
| of on ~ 
the iakes In- 7 : 


stances of the for 


connect 


er have been 
particularly ou 
merous this year 
owing to the dis 
position of vessel- 
men to load their 
boats as deeply as 
but of 


this I shall have a 


possible 


word 
The 


to say 


later, 
iezsons of 
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WRECK OF THE “DOUGLASS HOUGHTON,” SAULT STE, MARIE RIVER, MICH. 


September, which was unique in the history of navi- 
gation on the inland seas. One of the busiest places 
on the whole chain of lakes is the Sault Ste. Marie 
River, which connects Lakes Huron and Ontario and 
through which there is transported each year more tons 
of freight than pass through the Suez Canal. At the 
time above mentioned the channel of this river was 
completely blocked at one of its narrowest points by 
the sinking of the great steamer ‘* Douglass 
Houghton.” Many times previously had a boat sunk 
in the channel of the Detroit or St. Mary’s River com- 
pelled other craft to creep past her carefully, but never 
before was the whole commerce of the inland seas sus- 
pended by a complete and effectual blockade. 

The ** Houghton,” which is one of the fleet of vessels 
owned by John D. Rockefeller, is upward of 500 feet in 
length, ranking as one of the largest freighters on fresh 
Passing down St. Mary’s River she was towing 
the barge ‘John Fritz,” a vessel almost as large as her- 
self, and together they carried over fifteen thousand 
tons of ore. In making a sharp turn at a bend of 
the river the vessels collided and the ** Houghton” 


steel 


water. 


the “ Houghton” finally 
moved down stream she 
tore out like twigs the 


trees on the bank to which 
had been attached a 
twelve-inch hawser. 

Clearing the channel 
proved, however, to be 
but a portion of the task, 
for thereafter came the 
management, within the 
confines of a winding river, 
of a fleet of two hundred 
of the largest craft under 
the American flag, save a 
few ocean liners. Officers 
of the United States reve- 
nue cutter service were 
placed in charge, and 
under their direction was 
formed the great proces- 
sion of boats which, on 
the morning of the raising of the blockade, stretched 
out for more than forty miles from the scene of the 
wreck. 

It is estimated that the blockade entailed a loss to 
lake shipping interests of fully a million dollars, and 
that the wrecking operations represented an expendi- 
ture of $100,000. The fleet which was delayed carried 
in the aggregate three hundred thousand tons of ore, 
twelve million feet of lumber, and nearly a million 
bushels of wheat. In its effect the blockade is bound 
to be far reaching. Already the shipping interests are 
preparing to make a most vigorous campaign before 
Congress for an appropriation to make navigable for 
the largest vessels a second channel in St. Mary’s River, 
which up to this time has been utilized only by the 
smaller vessels. Between Lakes Huron and St. Clair is 
a ship eanal where an accident such as occurred in St. 
Mary’s River is a constant menace, and the project for 
a second channel here, which has been discussed for 
some time, will now be agitated with greater vigor than 
ever. 

Another great problem which the commercial inter- 
ests of the lake re- 
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IN THE GREAT BLOCKADE, SAULT STE. MARIE, MICH. 


gion can no longer 
evade is that of 
the necessity for 
deeper water. 
Even as the great 
fleet, released from 
the blockade 
above mentioned, 
were hurrying in 
a mad rac'e to 
make up lost time, 
many of them 
A were delayed for 
hours by low 
water in the De- 
troit River. More- 
over, the past two 
years has witness- 
ed a scramble on 
the part of the 
great iron and 
steel producing 
interests to secure 
control of the ton- 
nage on the lakes 
and build new. 
The new boats for 
which they have 
let contracts are 
interesting be- 
cause they are in 
the neighborhood 
of five hundred 
feet in length—a 
size which, it was 
asserted a few 
years ago, would 
never be reached 
on fresh water; 
but more import- 
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ant still is the certainty that these new monsters, if fully 
loaded, will draw more water than is at present to be 
found in many spots. , : ' 

Much thought has been given to this subject of late, 
and it has resulted in an entire revision of opinion. 
Heretofore the accepted policy has contemplated a 
deepening of ehannels by dredging, and millions 
of dollars have been expended in the work. Now 
comes the deep waterways commissiom—a body ap- 
pointed by Congress several years ago—and declares 
for a great dam in the Niagara River. The com- 
mission makes the assertion that the expenditure of a 
million dollars for this dam will raise the level of Lake 
Erie three feet, Lake St. Clair two feet, and Lake 
Huron one foot. The practicability of the scheme 
seems to have been fully demonstrated, and a great 
effort is to be made to induce the next Congress to au- 
thorize it. 

Even with these two main issues disposed of, other 
problems come crowding thick and fast. The plan of 
the railroads to bridge the Detroit River, 
at Detroit, which has been fought by the 
shipping interests for years, will soon 
come up again. A private corporation 
wishes to divert some of the water of St. 
Mary’s River for power purposes; and, 
finally, a project has been mapped out 
for the construction of a canal from Lake 
St. Clair to Lake Erie, in Canadian terri- 
tory. Any of these enterprises might 
seriously endanger navigation interests, 
and probably the next two or three ses- 
sions of Congress will witness some fierce 
contests with the development of the 
fresh water marine as their text. 

me 
German Sugar Production, 1898-99. 

According to a statement published in 
the Reichsanzeiger of August 12, the 
quantity of refined and manufactured 
sugar produced in Germany during the 
campaign year 1898-99 (August 1, 1898, 
to July 31, 1899) was 1,186,686 tons, as 
compared with 1,207,350 tons during the 
campaign 1897-98. The quantity of raw 
sugar produced was 1,515,526 tons in 1898- 
99, against 1,664,268 in the preceding sugar 





campaign. The quantity of raw beets 
used in sugar manufacture is stated to have been 
12,144,291 tons in 1898-99, and 13,697,891 tons in 1897-98. 
=» +0 —$_____ 
AN AUTOMATIC HOOP AND BASKET STRIP 
CUTTING MACHINE. 


The accompanying engraving represents a new auto- 
matic machine for cutting hoop and basket strips, 
which has been designed by the Defiance Machine 
Works, of Defiance, Ohio. The machine is arranged 
to prevent backlash and to reduce the noise of the 
rapidly moving cutter bar. 

The machine is supported by a strong frame made of 
heavy cored sections of sufficient weight to prevent all 
vibration. Journaled in the frame is a main longitudi- 
nal shaft carrying fast and loose pulleys. On this main 
shaft beveled pinions are secured, meshing with bevel 
gear wheels, the shafts of which are transversely jour- 
naled in the frame. These transverse shafts are pro- 
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vided with eccentrics which support the ends of a slid- 
ing cutter bar. 

When cutting strips of equal thickness the table is 
stationary, but when the strips or hoops are to be 
formed with a beveled side, the table is tilted, so that 
the blank stands at an angle to the descending cutter. 

The table is formed of two transverse bars pivoted at 
their forward ends and provided with recesses in their 
sides, engaged by bolts on a link. The link is pivoted 
to a slide moving in a casing loosely hung on an aux- 
iliary longitudinal shaft connected by gearing with the 
main shaft. Within each of the casings are cams on 
the auxiliary shaft. As the auxiliary shaft rotates, 
each cam raises its slide in order to swing the corre- 
sponding table bar into an inclined position for the knife 
to make a beveled cut. The cam is so formed that the 
blank on the table is alternately tilted during succes- 
sive full strokes of the cutter bar, so that each alter- 
nate stroke causes the blank to receive a beveled cut. 

The gearing connecting the main and auxiliary shafts 
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Fig. 1.—FORMATION OF WATER BY THE COMBUSTION OF HYDROGEN. 


Fig. 2.--SIMPLE ARRANGEMENT FOR ROUGHLY CONDUCTING 


QUANTITATIVE SYNTHESIS OF WATER. 


is so arranged that the table automatically operates in 
exact time with the cutter. 

In order to prevent backlash of the gearing and to 
diminish the noise, the cutter bar is provided at each 
end with a spring balance. The cutter bar on a down 
stroke moves against the tension of the springs so as to 
assist its return movement and to prevent backlash in 
the gearing. By using screw plugs attached to the 
ends of the springs, instead of the usual eyes or loops, 
the springs are rendered more durable. 

oe EES a 

THE Chicago City Council has passed an ordinance 
which provides for the establishment of a board of 
examining engineers, who will pass upon the qualifica- 
tions of all applicants for a license to run an elevator. 
Prior to this action it was shown that most elevator 
accidents were due to incompetency on the part of 
the operator. 
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CASES OF “MYSTERIOUS” 
BY N. MONROE HOPKINE. 

The rusting of iron and steel is a familiar phenow- 
enon to everyone, a source of great trouble and an- 
noyance to those possessing fine instruments, tools, 
and machinery, and a factor in daily life of no mean 
economic importance. It is the purpose of this brief 
writing to point out to those who have not given at- 
tention to scientific chemistry the formation of water 
vapor by the combustion of gas, wood, or coal, and 
the condensation of the vapor to water when it comes 
in contact with cold masses of metal. An example 
will best make the matter clear, and throw light, per- 
haps, on many cases of apparently mysterious rustings. 
The writer was shown a serew-cutting lathe completely 
covered with a coat of rust, and asked to explain, if 
possible, the cause for the sudden change, and the 
source of water, when the tool had been in perfect con- 
dition ever since its installation, the polished steel work 
having been bright and apparently beautifully kept 
only forty-eight hours before. The build- 
ing was perfectly dry, with no indica- 
tions of moisture either inside or out, yet 
the lathe was so thoroughly oxidized that 
it presented the appearance of iron-work 
which had been exposed toa dense sea 
fog. Owing to the suddenness of the 
change, and to the fact that a number 
of other smaller tools which had always 
been in a well polished condition were 
also badly rusted, the source of water, 
and the case, seemed surrounded with 
mystery. It was learned by the writer 
that a gasoline furnace had been in pro- 
longed use by some plumbers several days 
prior to the discovery of the rust for the 
purpose of melting pots of lead for 
making leaded joints. This furnace had 
been placed directly upon the floor, 10 or 
15 feet from the lathe, with no chimney 
or other means of ventilation. The water 
vapor resultant from the combustion of 
the gas from the gasoline found a most 
approved condenser in the polished steel 
of the lathe, the surface of which it im- 
mediately converted into rust. As will be 
shown by the following experiments, 
water is a definite product of combustion, 
and should it prove necessary to burn gasoline, 
wood or charcoal, in the presence of polished steel, 
it should be protected with a cloth covering, or a coat- 
ing of oil, and the products of combustion should, in 
addition, be led to a chimney, or other suitable exit 
to the atmosphere. Of course in some buildings where 
there is a good draught of air, the water vapor is less 
liable to collect, and condense. The writer has had 
valuable articles, such as large ateel plates, badly rusted 
by leaving them in a badly ventilated room, with the 
city i‘luminating gas burning from the common gas 
fixtures. A couple of experiments on the formation of 
water by the combustion of gas in the atmosphere 
may prove of interest to those who have not had op- 
portunity to have observed the synthesis of water in 
a chemical laboratory. The simplest experiment which 
any one may perform is to hold a thick, cold metal 
plate in the flame of a Bunsen burner, or alcohol lamp. 
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AUTOMATIC HOOP AND BASKET STRIP CUTTING MACHINE, 








4 coat of moisture forms in an instant, but it is not 
possible to obtain water in any quantity with this 
method. as the heat of the flame soon vaporizes the 
coat of woisture, and leaves the surface of the iron 
warm, and dry Che flame from a common gas burner 
will also deposit water, but i addition it will deposit 
earbon from tbe hydrocarbon in the city gas, and is 


conse quentiy 


Fig. 1 illastrates ab experiment designed to prove 


iess suited >the experiment, 
water by the combustion of a simple 
[he large flask at the left is 


fitted with two necks as shown, one of which has a 


the formation oi 


hydrogen flame in al 


funnel tube for supplying dilate sulphuric ac id, which 


falls upon e Tragieuts } the bottom The other 


neck is provided with a glass tube which siphons 


down, so to speak, in an upright jar filled with a solu 


tion of permanganate of potash for purifying the 
hydrogen liberated from the sulphurie acid. The 


contains coneentrated sulphurie acid for 


second jar 
rewoviog moisture from the gas, and the bent “| 


tube fragments of calcium chloride, also for the pur 


yose of removing any traces of moisture. The result 


of this arrangement is perfectly dry hydrogen gas at 


the Dent outiet tube lismediately upon pouring the 
dilute acid upon the z fragments, the hydrogen is 
liberated, and passes through the system. The jet 
should not be kindled for some few seconds, for fear 
of an explosion of the mixture of gas and air. A safe 
plan consists in filling a small test tube with the gas 
as it issues, and testing that if it eracks, it indicates 


i mixture of air and gas It it burns quietly, it may 


be used at once to light the jet with Now, on holding 
a lara old be giass over e flaine, the water vapor 
soon condenses, and falls in drops into a glass pro 
vided for the purpose For a continued production of 
water, it will be found necessary to keep the bell Jar 
ol from the itside, b ths wet with ice water. 
It rder to stra he definite formation of water, 
two glass globes with necks should be emploved, as 
lustrated j Fig. 2 The one at the left is partially 
ed with eupri xide, and is attached by means 
ofashort pie of rubber tubing toa similar empty 
griobe lhe Du containing the cupric oxlde is now 
attached to ti | le burner from the I tube by 
means.ot a r coupling, and stream of hvyaro 
ren l f hrough the t svstem After 
i Ml 1D cor (y ipric oxide 
= heated DV means ol i Bunsen bur r, ol ileohol 
lamp, lig at fi n strong The oxygen from 
the cup yxide is liberated by the heat f and corm 
bines with the hydrogen which is passing through 
Wate formed by this co ination, which collects 
i bulb at the right as indicated In order to 
prove t f ‘ 1 of water by means of 
this experiment, it is or necessary to weigh the bulb 
conta ne the cupric xide before and after the ex 
perimen 1 order to ascertain the quantity of oxygen 
take! up t the hydrogen. and to weigh the second 
bulb empty and when containing the water resultant 
from the union Knowing the weight of water, and 
the weight of oxygen, it isa most simple matter to 
CA lia jua ity of hydrogen On these general 
lines, i vas calculated by the writer. using the data 
ivailable regarding the gasoline furnace, that at least 
ee pints of water had been formed, and evenly 
: nkled i e polished, unprotected lathe 
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NIAGARA FALLS HYDRAULIC POWER PLANT. 


In the present number we conclude a series of arti 
cles on Niagara, the first of which. on ** Niagara as an 
Industrial Center appeared in our issue of Mav 27 
() lu ‘ at the ma ha some bridges 
\ ha hve wha es Tr) N rara gorge in 
e past fil es and o } -~ We gave 4 engihy 
nes yn of 000 horse power electric plant of 
the Niagura Falls Power Company In the first 
named arti t Was shown that tak gx into account 
' he turbines that are at present j se, big and 
| . f the i! theoretical horse power of 7,500,000 
st the falls ibout 50,000 horse power is at present 
being develons und actua utilized, either as hy- 
dranuiic or electrical power, for industrial and trans- 
portation pat es. This total, however, is constantly 
being increased, as the various additions which are be- 
ing made to existing piants are brought into opera 
tion ind it W ov De mar months detore the total 
amount of power developed will have increased by 
fif per cel 
So mach attention has been directed to the Niagara 
Falls Power Plant. with its present capacity of 40.000 
horse power and actual output of from 20,000 to 30.000 
ree power. that he pub has not realized the size 
ind rapidly growing importance of the Niagara Falls 
i iulic Power Plant, which has at present a ¢a 
Ww) horse power, and has an enlargement 
r Vay ‘ i \ i ncrease ts total capacity to 
1) O00 DOW The method of developing the 
i power lers widely from that which has 
en eu ed with the Niagara Falls Power Plant. 
here, it be re mbered, the water is led in from 
‘ ra Yashort length of eanal to 
the power and vered through penstocks toa 
‘ f turb hich work under a head of 135 feet. 
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for the latter consists of a great tunnel 
with a fall of 50 feet in a length of 7,000 feet, and the 
is finally discharged into the lower river at a 


The tailrace 


water 
point below the falls. 

In the ease of the Niagara Falls Hydraulic Power 
Plant. the water is taken from the river above the falls 
by an open canal and led to a point about a mile be- 
low the falls, where it passes through penstocks to 
turbines that are situated within a power house, which 
is built close to the water's edge at the bottom of the 
gorge, as shown in the two illustrations on the first 
page. The advantage of the latter system Is that the 
effective head is considerably increased, the loss of the 
head in the tannel being 50 feet and in the canal only 
2 feet. By suitably constructing the tailrace, an addi- 
tional head of several feet is secured below the tur 
bines. with the result that the total effective head of 
the hydraulic power plant is 210 feet. The total length 
of the surface canal is 4,400 feet, its present width at 
the entrance is 250 feet, and in 400 feet the width nar- 
rows down to 70 feet. At this width it continues into 
a basin which is located about 300 feet back from the 
edge of the gorge above the power house. The basin 
runs parallel with the edge of the cliff and is about 400 
feet long by 70 feet wide. The company owns sufficient 
right of way to increase the width of the canal to 100 
feet, if it desires to do so. For 40 feet of the present 
width of the eanal the channel is 14 feet deep, and for 
the remaining 30 feet it is 8 feet deep. The work of 
widening the canal is now in progress. 

The power house is a substantial building of stone 
with a steel truss roof. Water is led down to the 
power house by means of two penstocks, one of which 
is 8 feet and the other 11 feet in diameter. The 
original section of the building was completed in 1896 
and an 8-foot penstock serves to convey water to four 
Leffel turbines, of 2,250 horse power each, which ope- 
rate eight generators, six of which supply power to the 
lower works of the Pittsburg Reduction Company, 
while the other two furnish power for the operation 
of the Niagara Falls and Lewiston Railway, better 
known as the “Great Gorge” route, illustrations of 
which will be found in the ScrENTIFIC AMERICAN of 
Mareh 28, 1896 


tion Was so satisfactory that a large addition was im- 


The operation of the original installa- 
mediately commenced, and the building was increased 
to the size shown in our illustration. It now measures 
100 feet by 120 feet. 
of five wheels of the Jonval-Geyelin type, each of 2,500 


The addition to the plant consists 


horse power. Our illustrations show one of the new 
wheels in place. These wheels are fed by a new 11 
foot penstock, which has a capacity of 12,000 horse 
power. It leaves the forebay with an elliptical bell 
mouth which measures about 20 feet by 11 feet, and is 
earried out horizontally from the eliff, supported on 
two heavy steel beams for a distance of 60 feet, and 
then drops vertically nearly 200 feet to the power 
house. For about fitty feet of its length beneath the 
power house floor it is 13 feet in diameter, and, after 
passing beneath two of the wheels, its diameter is re 
duced to 7 feet, beyond which point it tapers off into a 
cone 18 inches in diameter, and finally ends in an air 
chamber, which is 4 feet in diameter by 15 feet in 
height. The object of the air-chamber is to eushion 
the vertical movement of such a great mass of water 
and prevent injurious shocks to the machinery. 
The steel used in the construction of the penstock 
varies from a thickness of § of an inch at the top to 11, 
inches at the bottom 

\bove the horizontal portion of the nenstock beneath 
the floor are carried a series of five 60-inch hydraulie 
valves which are placed horizont illy and serve to con- 
duct the water from the penstock up to the five tur 
bines which are placed immediately above them. 
These valves, with their supporting girders, are shown 
in the lower illustration of our first page. The water 
flows through the valves to the turbines and is ad 
mitted by a gate to the guide-wheels, and through 
them to the runners. From the sides of the turbine 
the discharge pipes project laterally and then down- 
wardly to connect with draught tubes 22 feet 8 inches 
in length, the use of which makes it possible to utilize 
in part the atmospheric pressure, and increase the 
effective head of the turbines accordingly. The tur- 
bine wheels are nade of bronze, and they are located 
in the draught-tube easing, one on each side of the 
casing proper. The pair weighs 5.095 pounds. They 
are mounted upon a horizontal shaft and are direetly 
connected to a general electric generator, which sup- 
plies current to the new chlorate of potash plant of the 
National Electrolytic Company, located on the top of 
the cliff. 

\ walking-beam, working over the main casing, 
operates the gate which is connected to the beam by 21¢- 
inch rods extending down through the glands into the 
easing. Above the walking beam is an air evylinder 
36 inches in height, with a diameter of 204% inches. The 
turbine is controlled by a Reynolds governor. It should 
be mentioned that there are thirty-four buckets on the 
runners with a total area of 140°25 square inches. On 
the guide-wheel there are twenty buckets with a total 
area of 149 


53 square inches. The General Electric 
Company's generator is shown in our illustration. It 
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has fourteen poles and runs at 257 revolutions per 


minute, giving an output of 5,000 amperes at 175 volts. 
This represents a capacity of 875 kilowatts or about 


1,200 horse power. The current is carried to the chlor- 


ate of potash works on aluminium cables, the lower 


part of which is made in bar form and the upper part 
in the form of well insulated cables. The dynamo for 
the Buffalo and Niagara Falls Electric Light and 
Power Company is of 700 kilowatts output capacity at 
2,200 volts pressure. 

The completion of the five Jonval-Geyelin turbines 
will raise the total hy e power at this station to 20,000, 
but it is intended to build another 11-foot penstock and 
inerease the total horse power of the plant to 30,000, 
which will be the maximum that ean be developed 
from the present upper basin. Ultimately, how- 
ever, it is intended to extend the basin along the cliff 
beyond the present factories of the small users of the 
company’s water power, and carry down other pen 
stocks to a new power house at the edge of the river. 
The company has sufficient room to install a total of 
100,000 horse power, which is well within their grant of 
125,000 horse power. The present capacity of the canal 
is about 40,000 horse power, but the company has a 
foree of dredges which are continually at work enlarg- 
ing and deepening it. 

Visitors to Niagara will have noticed the cascades of 
water which fall from the side of the cliff in varying 
quantities in the immediate neighborhood of the com- 
pany’s power house. These streams are the tailraces 
of the various smaller factories which are built at the 
edge of the cliff, and take water from the company’s 
basin behind them. The turbines operate under 
heads of from 60 to 100 feet In some cases they are 
sunk in wheel-pits and discharge through tunnels, 
while in others a cutting is made through the face of 
the cliff. The total hydraulic power thus developed is 
about 7,500, 

This brings us to the close of a subject which we 
have treated at considerable length because we believe 
that there is a great demand for complete information 
upon a matter of such importance as the utilization of 
the energy of the falls. 

Isolated statements of work done in this or that estab- 
lishment at Niagara Falls have been published from 
time to time, bat these are not sufficient to give such 
a comprehensive view of the subject as we have endea- 
vored to set forth in these articles. While the work of 
developing this great source of hydraulic power has 
not gone forward with the rapidity which was popu 
larly expected, it must at least be admitted that what 
has been done has been carried out on conservative 
lines and with such a measure of success as promises 
well for the future. 

ER + SE ot Pe 
Trouble with a Cycle Path, 

A cycle path in the upper part of New York State 
was opened to the public, and soon after complaints 
began to pour in from riders whose tires had been 
punctured on the new track. There was no reason 
why a perfect riding path should not be obtained. An 
inspection of the first two hundred yards of the path, 
where most of the punctures were caused, failed to re- 
veal the cause of the difficulty. No amount of sweep- 
ing sufficed to clear away the obstruction. Finally, 
however, it was learned that the cinders for the first 
quarter of a mile of the path had been secured at a 
shoe factory and that there were tacks in the cinders. 
According to The American Exporter, the head of the 
factory, when learning the faets, offered|{to share with 
the county the expense of laying fresh cinders. Before 
this was done, however, one of the riders had a frame- 
work of wood made and fitted with rollers anda handle 
so that it could be operated like a carpet-sweeper, and 
then placed six large and powerful magnets in it. 
They were so arranged that they would almost scrape 
the ground when the machine was operated. This 
was run back and forth over the ground until the last 
piece of metal was removed from the path. 

- — ne ; . 
A Gigantic Megaphone 

An enormous megaphone has been erected at Faulk- 
ner’s Island, Conn., on the government lighthouse 
reservation, for testing a new system of fog signals. 
The megaphone is 17 feet long and 7 feet in diameter 
at the mouth. Attached to it is a 14-inch steam siren. 
The whole contrivance is mounted on a eireular plat- 
form 28 feet in diameter, so that it can be revolved to 
any point of the compass. Different signals mav be 
made for each point of the compass. The object of 
the invention is to throw the sound waves in a certain 
direction to the exclusion of any other direction, so 
that any vessel approaching the signaling station in a 
fog shall hear only the sound which is given when the 
megaphone is pointed directly at it. That is to say, if 
the signal means north, the fog signal’must be due north 
of the vessel, or those on the latter could not hear 
that particular signal. The instrument has been tested 
and it is found that the sound was heard 10 miles away 
when. the observer was standing in a line with the axis 
of the megaphone, but nothing could be heard of the 
sounds sent to other points of the compass when at a 
distance of a mile or more from the instrument. 
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Science Notes. 

On the basis of results of previous exhibitions at 
Paris, it is assumed that 52,588,280 people will pass 
through the tarnstiles, and it is possible that the total 
number may reach 60,000,000. 

A series of lectures will be given in New York city 
under the auspices of Aretie Club of the America by 
those who have actually made explorations in the Far 
North. Among those who will leeture will be Prof. 
W. H. Brewer, H. L. Bridgman, Walter Wellman, 
and Dr. F. A. Cook. The proceeds will be given to the 


furthering of Polar research. 

The death of Mr. Hamilton Y. Castner, the chemist, 
was announced a short time ago. He invented a pro- 
cess for producing sodiam whieh enabled aluminium to 
be produced at a comparatively low price. He also in 
vented a process for the electrolytieal production of 
alkali and bleaching powder from common salt, and a 
process for making cheaply eyanide of potassium. 


In an official report of a government inspector of 
factories for Coburg Gotha some interesting figures 
are given as to the labor of children under fourteen 
years who make buttons, toys, ete., at their homes. 
They work from 44 to 6 hours a day, and earn in buat- 
ton-mwaking from 4% of a cent to 7 cents; in doll-mak 
ing from 21g to 184g cents; from work on toys, 1% to 14 
cents. 

A French journal tells a story about a dog which 
belonged to an English dentist. The dog was scarcely 
able to support life owing to the loss of its teeth. The 
dentist made an artificial set, including four canine 
teeth and four wolars mounted on a plate in the 
ordinary way. The dog now eats meat and even gnaws 
bones without difficulty and he has gained consider- 
ably in weight. 

It is proposed owing to the number of accidents 
which oceur each year that the Maine legislature pass 
a law prohibiting the wearing by hunters of buff-col- 
ored clothes which may be mistaken at a distance for a 
deer. Ordinary hunting clothes are the worst possi- 
ble thing for a man to wear in the northern woods. 
Accidents have been mnost frequent and several hunters 
are killed annually, often being shot by their friends 
who think they see a deer. 


A German doctor has devised a plan for massaging 
rheumatic joints. He takes the patient’s hand and 
puts it in a deep glass which is two-thirds full of quick- 
silver. The mercury exerts an equal pressure on 
every portion of the fingers and the pressure increases 
rapidly as the fingers sink further into it. The hand is 
alternately plunged and raised about twenty or thirty 
times at each treatment, and after a second visit there 
is a marked diminution of the swelling. 


Great Salt Lake is receding on account of the exces- 
sive drain made upon it by irrigation enterprises. This 
lake is not fed by underground springs, but by the 
Jordan and other rivers, and when the waters of 
these streams is intercepted for irrigation purposes the 
water supply of the Salt Lake is, of course, diminished 
so that the evaporation which is constantly going on 
is not made up by a new supply. In time it looks as 
if the lake will be only a bed of dry salt. 


Baled shavings are a standard article of commerce 
and are largely used for stable bedding and padding in 
straw boxes as it is finer and there is less waste. It is 
also more sanitary, being more absorbent, and in the 
case of pine, cedar, fir or spruce shavings, piteh and 
turpentine in them neutralize the manure and do 
away with the usual stable odors. Owing to the fine- 
ness of the shavings, an uneasy horse cannot paw the 
bedding out from under him as he does when straw is 
used. Feed dealers in cities now sell quantities of 
baled shavings for this purpose. They are also used 
for packing. 

A remarkable collection of films for moving pieture 
machinery are now being developed at the laboratory 
of Mr. Edison in West Orange. The pictures are of 
the Klondike and are intended for the exhibit Mr. 
Edison is to make at the Paris Exposition. The en- 
tire series will show actual life in the Klondike as it has 
never before been shown. The positive pictures on the 
film are nine times the size of the ordinary ones, and in 
order to use the larger film it was necessary to reduee 
the speed of the camera from forty-five to twenty pie- 
tures asecond. The reduction of speed has, of course, 
resulted in a gain in clearness. 


A great German airship is being eonstructed in a 
dockyard. It is being built on a floating raft, and at 
present it resembles the skeleton of a huge vessel, It 
was built of such delieate material as to suggest an 
enormous bird-eage. It is made entirely of alaminium, 
ane the outer skin will be stretched on this framework. 
Inside a number of large balloons will be placed. <A 
gallery and ears all made of aluminiam will be plaeed 
underneath; engines are provided to drive the airship. 
Phe total lifting capacity of the airship will be about 
10 tons, which is sufficient for it to earry enough stores 
and ballast to permit of its remaining in the air for some 
days; $350,000 has been expended upon this experi- 
went, For full details see the current SUPPLEMENT. 
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Engineering Notes, 

Owing to the high premiums demanded of railroad 
employes by insurance companies, the Chicago & Alton 
Railroad Company have inaugurated a new plan. 
The company proposes to defray half the premium of 
each policy, the men to pay the other half. This is 
certainly very liberal on behalf of the railway corpora- 
tion. f 


The water supply of Havana is colleeted from springs 
at the base of a range of coral hills, and carried throngh 
a luasonry aqueduct 33,000 feet long to a reservoir 
holding 21,000,000 gallons. The consumption and waste 
of water in the city is estimated at 173 gallons per 
capita daily. The city is supplied by gravity from the 
reservoir. 

A company has been formed for the purpose of 
bringing sea water to London from an intake at Lane. 
ing in Sussex, from whence the water is to be pumped 
to a level of nearly 500 feet at the top of Steyning Hill. 
It will then flow by gravitation through a main to 
Battersea and thence across the Thames to Cromwell 
Road, South Kensington, whence branches are to be 
Jaid for service in other districts. 

sarge suins of money will be spent on river and har- 
bor work at New York, and Gen. Wilson, Chief of En- 
gineers, estimates that $200,000 will be required for 
removing rock in the East River and Hell Gate ; $500,- 
000 for widening and deepening the Harlem River; 
$100,000 for the maintenance of the present channels 
in New York Harbor, and $332,000 for increasing the 
depth of the new Bay Ridge channel froin 26 to 40 feet. 

An express train will be run between Berlin and 
Bucharest with a bi-weekly direct service to Kustendjie, 
whence the Roumanian steamers ply to Constantin- 
ople. The new service will reduce the duration of the 
journey from Berlin to Bucharest to thirty-three in- 
stead of forty-one hours. The Orient Express via Bel- 
grade and Sofia has hitherto taken sixty-four hours. 
By the improved service it is estimated it will occupy 
only forty-eight hours. 

At White Haven, Pa., there is an auxiliary fire sys- 
tem. The borough owns a fire engine, but the streets 
are so steep that delay follows any attempt to get it 
to the fire. It is therefore utilized asa stationary en- 
gine. Inthe center of the town there is a small reser- 
voir holding about 1,800 gallons of water, and it is 
connected with the city mains. From this engine house 
radiate three separate lines of 4-inch pipes, covering the 
area of the town, with hydrants at the intersection of 
the streets. In case of a fire the engine is connected 
with the pipe system, the suction pipe is dropped into 
the reservoir, and water is allowed to run into the 
reservoir from the city mains. The system has proved 
very effective. 

A eurious accident took place at Brookfield, Indiana. 
A loeal freight train was backed into a siding to allow 
a fast freight train to pass. The switch was left open, 
however, and the fast freight traveling at the rate of 
thirty miles an hour dashed into it. The crews of 
both trains jumped. Theimpact ofthe collision was so 
severe as to drive the tender of the stationary train off 
its trucks and telescoping a cattle car which was loaded 
with coal, it rested half on the top of the third ear. 
On the fast freight a car loaded with hogs was tele- 
scoped by one loaded with shelled corn and the animals 
not killed in the collision were smothered by the corn. 
It is said that the locomotives are so interlocked that 
dynamite will be required to separate them. 


In the County of Down, Ireland, is a steel-plate road 
known as the Benbrook and Newry Railway. It is 3 
miles long and has a rise of 180 feet. It has been in 
operation for sixteen vears, It is an ordinary rail- 
way of 3 feet gage. All the trains are both freight 
and passenger. The passenger line is built of ordin- 
ary steel rails, outside of and adjoining which is a 
lower line of steel rails. The wagons are without 
flanges on the wheels and run on the lower outside 
rails. The inner rails for the cars are high enough 
above the outer rail to act asa guide to the wagons, 
keeping them on the track. The wagons are brought 
to the train over regular streets and reads by horses. 
There is no delay in hitching them to the train, The 
entire cost of the road was slightly less than $78,000. 

Work has begun on the alterations which are to be 
made in the interior of the Grand Central Station, at 
New York. This work involves the building of a huge 
waiting-room at the Forty-second Street end of the 
building. This will be utilized by all of the roads run- 
ning into the station and will prevent the confusion 
which now exists by having three separate waiting 
Seventy-six feet of the train-shed will be re 
’ to the present waiting-room of 


rooms. 
quired in addition 
the New York, New Haven & Hartford Railroad. A 
subway which will pass underneath the tracks will 
first be bnilt. This will be used for the handling 
of baggage. Lifts will be provided at every platform 
to raise and lower the baggage. The work has been 
delayed for some time owing to the difficulty in getting 
a sufficient amount of steel. It is thought that eight 
months will be consumed in making the changes and 
the cost ef the work is estimated at $500,000. 
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Blectricai Notes. 

During the recent yaekt races, a visitor to them on 
board the * Ponce ” sent a wireless telegram to engage 
a room at the Hotel Netherland. 

The Compagnie Générale de Traction, which has 60 
miles of railway track in Paris, will use the Diatto 
electrical traction system on all its lines, 

A new type of electric railway car is being used in 
Brussels the object of which is to reduce air resistance. 
The front of the car is triangular in shape, the control- 
ler and motorman being stationed in the angle. It has 
been found that the new car is very efficient. 


The director of the Meteorologieal Observatory on 
Mt. Blane has been considering the advisability of in- 
stalling the Marconi wireless telegraphy system upon 
the mountain. The ordinary system of telegraphy is 
used normaily, but the great snow-drifts have played 
havoe with the telegraph wires. Ii is believed that 
the wireless system of telegraphy would prove not only 
valuable frow a scientific point of view, but would also 
increase the safety of travelers upon the mountain. 


Granite is not usually considered to be an insulator, 
but one of the electrical journals reports that insu 
lators are made as follows: Maine granite is crushed 
and molded into form and fused at 3,000° F_ It resists 
all but hydrofluoric acid, and does not erush at a lower 
pressure than 14,560 pounds per square inch, and gives 
a tensile strength of 480 pounds per square inch ; 56,600 
volts were required to pierce one-quarter of an ineh of 
this material in the shape of cup insulators. 

The Sauta Ana River, which comes out of the San 
Bernardino Mountains, is now used to transmit power 
to Los Angeles, some 82 miles distant. Nine thousand 
horse power is consumed in propelling machinery, 
moving street cars, and in heating and illuminating 
the buildings in Los Angeles, besides furnishing power 
for several villages around. After being used to gene 
rate power, the mountain stream is gathered into a 
conduit and led down the mountain side to irrigate the 
orchards and groves in San Bernardino Valley. 

The Atchison, Topeka and Santa Fé Railway will 
be lighted by electricity generated from the car axles, 
and the locomotive headlights will be supplied from 
the same souree. Each car will have a separate plant 
consisting of a dynamo and storage batteries, and the 
full train will have electrical equipment equal to over 
4,900 candle power exclusive of the locomotive heaa- 
light. These trains will be the longest solid axle-light 
ones in the world, and will be the first to carry so large 
a lighting service derived exclusively from the car 
axles. 

A school for trolley-car motormen is maintained by 
the Brooklyn Rapid Transit Company. Cars are run 
on the tracks about Fort Hamiiton and Coney Island. 

Instead of having simply a room to practice in with 
controller and brake equipments, the men in Brooklyn 
actually operate the cars under competent instractors. 
School cars of various grades are used. In one car the 
use of the controller is taught, and in the next the use 
of the brake, and on the third the ear as a whole is 
handled. The entire course takes from a day to a 
week. This is a rather better system than putting 
green motormen on cars which are actually run 
through the crowded streets of the city. 


Hans 8. Beattie, of the Metropolitan Street Railway 
Company, who was formerly Street Cleaning Commis- 
sioner of New York, considers that the street railway 
system might be used to help solve the garbage and 
ashes problem in New York, and to aid in the expedi 
tious removal of snow and ice. The withdrawal of 300 
horses and earts from the most congested part of New 
York during the busy hours of the day would, in itself, 
be a benefit. If the street car lines should be utilized, 
many of the dumps which now occupy valuable piers 
could be done away with, and the rental value of these 
dumping stations if they should be released to the com 
merece of a port would bring in a substantial financial 
return to the city. 

A gravity balance, invented by Prof. Pollock and 
Prof. Threlfall, was described by the latter at a recent 
meeting of the British Association. In brief, the ap 
paratus consists of a quartz fiber fixed at its ends and 
stretebed horizontally ; the fiber carries at its center a 
light wire at right angles to its length, and loaded 
The fiber is twisted until the wire is only just in stable 
equilibrium, under which circumstances a very small 
change in the value of gravity will cause it to tilt 
through a measurable angle. The instrument is so 
delicate that it ean detect changes in gravity which 
amount to less than two-millionths of the whole ac- 
The instrument is portable, and 


celeration of gravity. 
work in Australia, dur- 


has been used in coast survey 
ing which time it traveled 6,000 miles, and it has been 
brought to England, and its sensitiveness is still un 
impaired. The short pendulams used in the United 
States Coast Survey gave resilts accurate to four parts 
in a million. this being, however, the mean observa 
tions with three such pendulums, and not the record of 
a single instrument. It will be remembered that Prof. 
Vernon Bovs has used quartz fiber for many years for 
delicate scientific instruments. 
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OUR NEW FLEET OF TORPEDO-BOAT DESTROYERS. 

it is only of recent years that the United States 
government has undertaken the construction of tor- 
pedo-boat destroyers on an extensive scale ; but thanks 
to the acts of Congress in the years 1896, 1897, and 1898, 
we have now either built or building no less than 
thirty-seven torpedo boats and sixteen destroyers, a 
total of fifty-three of these formidable little craft. At 
present we have no torpedo-boat destroyers proper in 
cowmission in our navy, the nearest approach to this 
type being sach boats as the * Porter” and the ** Du 
pont,” of 165 tons displacement and between 28 and 29 
knots speed. There are other vessels much larger than 
these nearing completion, if not already commissioned, 
which while they would undoubtedly be capable of ac- 
companying a fleet to sea and are fully as large as 
some of the torpedo-boat destroyers in other navies, 
are not listed as such in the official tables of the 
Bureau of Construction and Repair. Such are the 
30-Knuot vessels ** Bailey’ of 235 tons, ‘*‘ Farragut” of 
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named after heroes whose names are associated with 
the most brilliant episodes of our naval history. It 
should be noted that the three last named of these 
vessels, which are being built by the Union lron Works, 
of San Francisco, are guaranteed to give a speed of 29 
knots with 7,000 instead of 8,000 indicated horse power. 
Each destroyer will carry on the main deck two tor- 
pedo tubes for the discharge of the 18-inch Whitehead 
torpedo. The armament will consist of two 12-pounder 
rapid-fire guns carried, one forward and one aft, above 
the conning towers and protected by shields. There 
will also be five 6-pounders carried in broadside on the 
main deck. These vessels will have a length of 245 
feet, a beam of 23 feet 74¢ inches, and a draught of 6 
feet 6 inches. They will be capable of carrying 139 
tons of coal closely stowed in their bunkers, and the 
cowplement will consist of four officers and sixty men. 
One excellent feature, which will give them consider 
able advantage over some of the latest boats that have 
been constructed for foreign navies, is that in addition 
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ing about 9 feet. This will considerably improve their 
speed in steaming to windward in heavy weather. 
Three of these vessels are being constructed by Neafie 
& Levy, Philadelphia; two by William R. Trigg & 
Company, Richmond, Va.; three, as mentioned, by the 
Union Iron Works, of San Francisco ; and one by the 
Gas Engine and Power Company, Morris Heights, N. Y. 

The ‘“‘ Hopkins” and the “ Hull,” which are being 
built by the Harlan & Hollingsworth Company, Wil- 
mington, Del., are somewhat smaller vessels. They 
have about the same length, a foot more beam, and 6 
inches less draught with a displacement of 408 tons. 
They are to achieve 29 knots with 7,200 indicated horse 
power, and the bunker capacity will be 150 tons, the 
armament and the complement of officers and crew 
being the same as for the * Bainbridge.” The * Law- 
rence” and the ‘‘ Macdonough,” which are being built 
by the Fore River Engine Company, Weymouth, Mass., 
are the smallest vessels of the fleet. ‘They will be of 400 
tons displacement and they are to achieve a speed of 30 
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Longitudinal Section, ‘‘ Bainbridge” Type of Torpedo-boat Destroyer. 


























THE NEW FLEET OF UNITED STATES TORPEDO-BOAT DESTROYERS. 


Name of Clases, “ Bainbrid Displacement, 420 tons, 


"ro 
210 tons, 


“Goldsborough” of 2475 tons, and the 
Stringham,” a large boat of 340 tons, which is ex 
pected to develop 30 knots with a total horse power of 
7.200 

The accompanying illustrations will make our readers 
familiar with the appearance and internal construction 
of the sixteen torpedo-boat destroyers of the “‘ Bain- 
bridge” class, which were authorized in May in the year 
of 1898. The contracts for these vessels were let in the 
fall of the same year and the contract date of comple- 
tion lies in the early months of the year 1900. All of 


thems conform closely to the accompanying diagram in 
the general arrangement of the engines, boilers, arma 
ment, et There are minor differences which are in- 
dicated in the subjoined table 


Nine of the destroyers are of 420 tons displacement and 
will develop speeds of 28 and 29 knots with 8,000 indi 
cated horse power. They will be known as the “ Bain 
bridge.” ** Bart 


Chauncey,” Dale,” Decatur,” 


“Paul Jones,” Perry Preble,” and “Stewart,” being 





Speed, 8 knots. Armament, two 3inch 12-pounders, five 6- pounders 


Complement, 4. Date, 1899. 


to their relatively large size they are provided with a 
long forecastle deck which gives them an extreme free- 
board forward of 14 feet, the freeboard atnidships be- 


Number of Vessels 
Displacement, Tons, 
Bunker Capacity. 


Speed, Knots, 


Length 
Draught. 
Horse Power. 


Beam. 


Torpedo Tubes 
Armament 


Ft.In,|Ft.In.| Ft.In 
Bainbridge 9] 245 93 714/66 


| 


420)\8,000*/29 139 2-18 in. |2-12 pdr., 


| - 
Hopkins 224 ine 60 oo 





408 7,200 \29) 150, =o. 49 par, 

Lawrence... | 2] 242322 3 | 62% 400 6,400 |a0! 115) 2 oo 
5-6 

Worden, 328 233 \60 433 8,300 |30 al “ 2 3 pom 

| 54 pdr. 


} 1 | 


* The * Paul Jones,” “ Perry,” and * Preble” are to indicate 7,000 horse 
power. 


Torpedo Tubes, two 1%inch Whiteheads. Coal, 139 tons. 


knots with 8,400 indicated horse power. The coal capa- 
city will be less, namely, 115 tons; particulars of the ar- 
mament and the complement will be the same as for the 
other vessels. The largest of the fleet will be the “ Trux- 
ton,” “Whipple,” and “Worden,” building by the 
Maryland Steel Company, at Sparrows Point, Md. 
They will be 248 feet in length, 23 feet 3 inches beam, 
and ona draught of 6 feet they will have a displace- 
ment of 433 tons. They will have the large bunker 
capacity of 232 tons—a very valuable feature—and they 
are to make a speed of 30 knots with a development of 
8,300 horse power. 

These destroyers when completed cannot fail to pro- 
duce a favorable impression. Their size, roominess, coal 
capacity, and powerful armament, and above all their 
good sea-going qualities, and high speed, will place 
them in the very front rank of this type of vessel. 


——— 
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In the year 1898 no less than $425,000,000 was invested 
in Great Britain alone in electrical enterprises. 
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ACETYLENE MOTOR WAGONS AND CARRIAGES. 

Our engravings give an idea of the running gear of 
a standard truck for delivery. wagons, ete., and of a 
victoria, both being operated by acetylene gas and 
made by the Auto-Acetylene Company, of 15 Park 
Row, New York city. 

The standard truck for delivery wagons and other 
heavy vehicles, shown in our second engraving, weighs 
1,000 pounds as it stands. The motor consists of a 
duplex engine having four cylinders and two explod- 
ing chambers. It is capable of running without a fiv- 
wheel, and the normal speed of the en- 
gine is 1,000 revolutions per minute which, 
when connected with the driving mechan- 
ism, propels the vehicle at a rate of 12 
miles an hour, which is sufficient for all 
business purposes. The intermediate 
gearing permits the reduction of the 
speed to 154 miles per hour. The engine 
itself is not reversible, but back-gearing 
is provided and can be thrown into oper- 
ation by a foot shift and the wagon back- 
ed at a speed of 1°; miles per hour. The 
speed forward can be graduated from the 
minimum to the maximum with the 
greatest ease. No water jacket is neces- 
sary with this motor, nor is any other 
means for cooling the engine necessary. 
With a special apparatus arranged for 
speed on a test of nine hours, the motor 
ran at the rate of 35 miles per hour with 
none of the parts of the engine heating 
abnormally. A vehicle similar to the one * 
represented in the engraving has traveled 
6,390 wiles with but one accident or stop- 
page due to any defective part of the ma- 
ehinery. The engine employed is de- 
signed specially for the use of acetylene 
gas; 1,500 eubie inches of carbide will 
drive the truck, which is of 10 horse pow- 
er, 70 wiles at a speed of 12 miles per 
hour. There is a valve provided which permits of 
changing from acetylene gas to gasoline and from 
gasoline to kerosene oil, so that while the engine is 
operated most economically and satisfactorily with 
acetylene, at the same time other fuels can be used in 
an emergency, if supplies of carbide are not readily ob- 
tained. 

The same company has recently made three miner's 
prospecting wagons which possess many features of 
interest. The wagon is constructed so as to possess 
strength, and all machinery is carefully shielded, so 
that underbrush, ete., will not interfere in any way 
with its operation. The idea in these prospecting wag- 
ons isto provide a miniature mining camp complete 
which can be transported at the rate of 244 to 4 miles 
an hour. A small ore crusher is mounted upon the 
truck, so that it can be connected directly with the 
motor, and an assay furnace is also provided to test the 
gold- bearing ore as it may be found. The seat in front 
can be turned down to provide a bunk for two per- 
sons, and while one man drives the wagon his coim- 
panion can busy himself making assays of the findings. 
Ample food supplies can be carried, and with one of 
these wagons a trip of two or three weeks can be made 
by prospectors. 

Our other engraving represents a comfortable vic- 
toria for two or three people and 
has one auxiliary seat which can 
be used if desired. The engine 
is mounted on the forward truck. 
The total weight of the carriage 
is only 750 pounds. The explo- 
sion of the hydrocarbon mixture 
is between the pistons moving 
in opposite directions. The vi- 
bration is neutralized, and no 
shock is imparted to the vehicle. 
At all speeds it is practically 
noiseless, making no more sound 
than a well-constructed electric 
vehicle. The pleasure carriages 
are provided with duplex speeds 
that give all the speeds that can 
be obtained with a truck, as we 
have already seen, and this can 
be multiplied by two, three, or 
four, which means that a vehicle 
can be operated from 1°¢ miles 
to 48 miles per hour. As the 
carriage is provided with an 8 
horse power motor, this seem- 
ingly phenomenal speed will be 
understood. The motor operates 
directly in proportion to the power required. The 
cycle calculation is so determined that the fuel con- 
sumed is in direct ratio to the power exerted. What 
has already been said concerning the carbide and gaso- 
line for the truck applies equally well to the victoria, 
The steering is done by means of a wheel or a lever. 
Either device may be used at will, the wheel being the 
best for long journeys and the lever for short ones. 
The steering gear is cushioned upon a telescoping hub. 
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In the carriage shown in the engraving the wheels are 
of bicycle construction, with wire spokes, steel rii, 
and rubber tires, but in future carriages with wooden 
wheels with solid tires will be substituted, for most of 
the trouble with motor carriages comes from the 
pneuwatic tire, and sooner or later motor carriage 
manufacturers will come to this view of the watter. 

— —_>-2-. -— 





Some Far-BReaching Experiments in Agriculture, 
BY DR, EUGENE MURRAY-AARON. 


By act of Congress there was appropriated for the 
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use of the Department of Agriculture, during the fiscal 
year 1899, $20,000 for the collection, purchase, propaga- 
tion, and distribution of rare and valuable seeds, bulbs, 
trees, shrubs, vines, cuttings, and plants from foreign 
lands, with the view to their acclimatization and intro 
duction into this country. To further this work Secre- 
tary Wilson has founded a Section of Seed and Plant 
Introduction, under the direct care of the Division of 
Botany, and for this section several ‘agricultural ex- 
plorers”” have been sent to, or are now in, various for- 
eigu countries. It is not so much in the field of the 
domestication of wild or little known plant life that 
the secretary has wisely determined to expend the 
fund at his disposal as in that of the introduc- 
tion into our land of useful plants already elsewhere 
domesticated and thoroughly proved to be of great 
agricultural value. One of the explorers sent out is 
Mr. W. T. Swingle, who, after a most painstaking and 
successful trip in the countries bordering both shores 
of the Mediterranean, has returned laden with ma- 
terial and data of the greatest possible value. Froma 
preliminary report made by him many of the following 
facts are taken. 

FINER TABLE GRAPES.—Notwithstanding the great 
progress made in this country in the improvement of 
the native grapes, we vet have nothing comparable in 
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flavor or general market value to the faney European 
stock derived from varieties of the species Vitis vini- 
fera. Being less hardy than our native species, these 
foreign varieties have not so well withstood the at- 
tacks of the dreaded phylloxera and other enemies to 
the vine. The French viticulturists long since diseov- 
ered that a remedy lay in grafting the European vine 
on selected American stocks, which are almost proof 
against such attacks. In this way the resisting quali- 
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ties of the stock are combined with the high quality of 
the graft, and it has been discovered that the combina 
tion is also more prolific than were the European varie- 
ties before the advent of phylloxera. 

Mr. Swingle has secured upward of 2,000 plants of 119 
of the best varieties, all grafted on specially selected 
American stock. These are to be thoroughly tested in 
chosen localities in North Carolina, Florida, Alabama, 
and Kansas, under the direction of the Division of 
Pomology. Careful observations will be made, so that 
these varieties may be eventually distributed to the 
regions best adapted for them, and it is 
hoped, with confidence, that they can be 
established in many parts of the South, 
and that table grape culture can be 
greatly extended by the culture of these 
superior European sorts. 

General interest will be felt in the 
South and Southwest in the methods of 
corinth (commonly ealled ** currant”) cul 
ture in Greece and Turkey, and the im 
portation of the best sorts of this vine, 
whieh it is hoped to make next winter. 
At present we import of wines, corinths, 
raisins and fresh grapes, an aggregate of 
over $8,350,000 a year. No inconsidera- 
ble part of this great is that 
which goes to pay for corinths and seed- 
less raisins. It is agreed, and with rea 
son, that not only ought we to be 
able to produce all of these commodities 
needed for our home consumption, but 
we should be able, in time, to add them 
to our articles of export. 

Certain new hybrid varieties, crossed 
between the delicate high-grade Euro 
pean and the hardy American grapes, the 
so-called ‘** Franeco-American” varieties, 
have also been obtained, and much is 
hoped from them, since the resistance of 
the American parent is to a certain ex- 
tent combined with the fine quality of the European 
parent in their offspring. 

EVER-BEARING STRAWBERRIES.—Of great interest 
to the suburbanite and the amateur fruit culturist, 
although not likely to prove attractive to truckers and 
market gardeners, is a large, ever-bearing strawberry, 
much esteemed and very successful in France. The 
plants of this variety produce fruit for some months 
each year, and a small patch will yield all the season. 
In this connection it is interesting to point out that in 
several portions of the high mountains of the West 
Indies there grows a variety of wild strawberry which 
may be picked from the same plants for af least six 
months, if not longer. These | have found in high 
pockets or arroyas on the north side of the * Blue 
Range,” in Jamaica, and La Selle Range, in Hayti, 
and it is more than likely that they will be found in 
the higher ridges north of Santiago, Cuba. They 
appeared very prolific for the wild sort, and of a very 
unusual and delicious flavor. 

FIGS AND THEIR CAPRIFICATION 
suit of his investigations, Mr. Swingle obtained large 
numbers of the insect, Blastophaga, which is necessar\ 
for the fertilization and the production of the riches! 
flavors in the fig. The ‘‘caprifig” is the fruit of the 
male form or tree of the fig species, of which the ordi 

narv fig tree known to commerce 


amount 


-During the pur 


and our hothouses is the female 

The cprifig tree does not 
bear edible fruit, but a small 
tough, Knurly fruit. filled 
the galls of the Blastophaga, 
from which these little, black, 
wasp-like insects emerge in due 
their transformation. 


forin. 


with 


course of 
While foreing theinselves out ‘of 
the male fruit, these insects be 
come thoroughly with 
pollen, which in many cases at 


coated 


that season (July) is carried by 
them into the female flowers of 
the fig, which thus 
tilized and ripen good 
This seed perfection is valuable 


become fer- 


seeds. 


to the fig growers in two ways, 
preventing the 
from aborting and falling 


by miniature 
fruit 
off, and by 
nutty flavor which the fig gets 


reason of the rich, 


only from the perfected seed. 

To insure this caprification, the 

growers suspend bunches of the 

caprifigs in the female trees at 
the proper time of the year, and thus aid in the act of 
fertilization. While there are certain varieties of figs 
not requiring caprification, the best sorts for drying 
ean only thus be obtained. The only product com 
parable to the finer imported caprified Smyrnas are a 
few pounds produced in California every year by the 
laborious process of hand pollination 

The California State Board of 


promised, in 1897, by Secretary Wilson, that the capri- 


Horticulture was 
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fig insect should be introduced and supplied to them 
during the year Dr. Howard, ento- 
mologist of the department, visited the fig-raising dis 
with reference to the insect 


present fiscal 


tricts of California, mn 1808 


problems involved, and Mr. Swingle soon after fortu 
nately originated a new method of shipment, which 


has made it possibie to send the Biastophaga as far as 


This was by 


California and assure their arrival alive 


wrapping the winter or slow developing form in tin 


post They have now been 


foil and sending by letter 


sent from Italy and from the mountains of Algeria, 
and. having begun to breed in California, it is hoped 
thev will suecessfully hibernate there and become 


regular and useful residents, Small orchards of the 


pl inted, so that, 


caprifig mate ree will, however, De 
should a cold snap kil! the inseet in anv given locality, 
it will be possib!e to reeoup the loss from our own In 


seet farms rather than face the delay and trouble of 
further introduction Oy tat. As most of the para- 
sitical hvmenoptera are, however, much more adapt 
able to climatic conditions than are the species of the 
fig. it sal rophesy that Blastophaga will ulti- 
mately adj self to anv region where fig culture 
“ sucecee Now. m California, Arizona, and like 
regions wher a i winter secombined with a drv 
August and September, we ma .0k for abundant suc 
cess in the fig-drving inda e which now costs us 
many thousands of dollars annually on the import 
side of our national ledger 

rok TRUK ARTICHOKE.—This name is here com 
monly applied to a tuber resembling the potato, which 
is DOW grown some localities quite extensively for 
stock feeding and aleobhol distillation, but is of little 
value for human food This is the “ Jerusalem 
artichoke The unopened heads of a thistle-like 
plant are. however, the real artichoke. The latter 
t » delicacy greatly prized in certain parts of 
Kurope and produced in enormous quantities in 
Frane and Ital The plant. a perennial, does 
not come true from seed, Dut is propagated, like 
the pineapple and many other plants, from suckers, 

\s ie I irtichoke is much prized in New 
irieans, Savannah, Philadelphia, and New York, 

i @ for s ne been grown for local use in 
the fi ‘ = believed that the general 
introduction of the plant will be appreciated by 
the peopl ighout the country, and a suffi 
‘ t 7 uber of suekers have been imported by 
th pen irlv insure their indefinite 
multiplica iltivation of the artichoke 
should prove to be a profitable venture among 
our Southern truckers, especially as it is adapted 
to turns va i i ehicacy 

A JAPANESE DELICACY Che Stachvs is a veg 
etable imported into France from Japan and 
known in its adopted country as the Crosne, from 
the location of the estate of M Pailleux of Crosne 
agentieman wh levotes bis time and grounds to 


the cuiture of new and strange vegetabies from al! 


quarters of the globe This vegetable is perfectly 
hardy, grows in all soils, and vields up to five tons 
per were of white tubers two four inches long, 
the size of a finger. look ng like a crowded string 
of beads. It is considered one of the most deli 
cious Vegetabies Kt! . to i 

PISTACHE CULTURE The culture of the pis- 
tache nut is likely to prove of very considerable 
value in California, Arizona, and New Mexico. With 
the exeeption of the home msumed product of a few 
isolate trees, the ent jnantitvy now used in this 
counts p> i is limited almost exelu- 
sively to jee cream and confection flavor ny 


choicest walnuts 


and almonds are iis e pistache is considered the 
ve best of a a f ble se | is Very nutritious 
and fatter g. and of a is flavor of its own. and 
at ild soon Le i lea ic article of its kind in 
our markets. Mr. Swingle perfeeted arrangements by 
whieh some el} graits wiil reach this country next 
a iv . 

DAT! PALM CULTIVAT While able to with 
sta ‘ t this palm must have 
. ve j a x u t climate at the time of 
the ripe gy of the da lhe sandiest and, generally 
speakiny poorest soils produce the best dates: 
while it wi vie iA takes most kindly to 
otherwise aimos rorthiles ind, even that which is 
white wit Lika i Still, a ibundanee of 
water is a rtain yx i f maturing quite neces 
sary. 

Mr. Swingle has stad ite culture in Algeria. and 
shipments of the suckers the true Degletnoor date 
ind other choice varieti« om the Sahara Desert 
have already lhe ent to t Arizona Experiment 
Station Theres Vestigatio show that the best 
lates will succeed in Arizona This is pleasing to 
Secretary Wilsor who | had snecess in this pro 
fitabie enltaure | otherwise neglectable lands much 
at heart. 

THE St. JOHN BREAD \ most promising for 
age plant for growt mn the warm parts of this voun 
try is the carob, or St. J n'* Bread, a variety of the 


Leguminosew. The carob, through the medium of 
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vast quantities of bacteria, which are parasites upon 
it, yet not especially harmful, derives its nourishment 
quite largely from the air, and is, therefore, a produc- 
A full-grown tree will aver 
age half a ton of pods, and as much as one and a half 
tons has been yielded in one season by a single tree in 


tive bearer in poor soil. 


Spain. The pods, which are often eaten by man, 
make excellent food for horses, cattle and sheep, being 
very nourishing, containing, as they do, over 40 per 
cent of sugar, over 8 per cent of protein, and less than 
25 per cent of indigestible matter. Enormous quanti- 
ties of carobs are produced in all the countries sur- 
rounding the Mediterranean, where they are a much 
prized product, none the less because of the fact that 
they do best on arid soil, where nothing else will, pre- 
ferring a rocky or ealeareous soil near the sea. Al- 
though doing well in poor soil and without water, 
their cold resistance is slight. and they are confined to 
regions in which the orange will thrive. 

Scme young grafted trees have been secured by Mr. 
Swingle from the best sorts in Algeria, and varieties 
from other lands have been arranged for. There are 
large areas in the Southwest where it should be a valu- 
able addition, and it is intended to give it thorough 
trial along the Gulf 

VALUABLE PRICKLY PEARS.—Another forage plant 
of much promise for the warm and arid regions is the 
thornless cactus, a species of the prickly pear. Enor- 
mous quantities of the ‘‘ pad,” or so-called leaves, in 
reality flattened branches, are yielded, from ten to 
fifteen tons per acre being often reported. Yielding 
only from five to ten per cent of dry matter, and thus 
being a very watery food, the pads are excellently 
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THE DEATH OF A GREAT INVENTOR. 

In the death of Ottmar Mergenthaler, who died at 
his home in Baltimore, October 28, America loses one 
of her foremost inventors, the creator of the “lino- 
type” machine which bears his name. Mr. Mergen- 
thaler was born in Wiirtemberg on May 10, 1854. His 
father was a teacher in the public schools of the king- 
dom and tried to have his son enter upon the same 
profession, but the bent of the latter’s mind was for 
mechanics, and he spent much of his time in watehing 
machinery in motion and in the study of problems 
of mechanics. Finally he was apprenticed to a watech- 
maker, and while learning his trade attended night 
schools and schools which were open on Sunday. His 
term of apprenticeship expired in 1872, and to avoid 
enlistment in the army he came to the United States, 
landing in Baltimore, and he soon secured a place in 
Washington where electrical and experimental work 
was carried on, and most of the necessary experiments 
on the electrical instruments used by the United States 
Signal Service were earried out under the direction of 
Mr. Mergenthaler. He came in contact with many in- 
ventors, and soon demonstrated that his life work was 
to be one of them. 

In 1876 he became connected with a mechanical en- 
gineering firm in Baltimore, and made his home in that 
city. A Washington stenographer, named Clephane, 
who had made a study of writing and printing ma- 
chines, employed the Baltimore firm to make some 
models for him, and Mr. Mergenthaler showed such 
aptitude for the work that he began experimenting 
on his own aceount, and for four years he devoted 
all his spare time to the invention of typesetting ma- 
ehines. His first idea was a rotary machine, 
with keys for impressing female dies in a con- 








OTTMAR MERGENTHALER. 


adapted to stock raising in dry regions or seasons, 
especially where more concentrated food, as cotton 
Varieties of these cacti have been 
sent from Sicily and others have been obtained from 
the Argentine. The latter are entirely smooth, even 
without the minute prickles of the European formes, 
Both are well adapted for fodder purposes, but the 
Argentine form also produces delicious fruit, whieh, 
however, do not grow if the plant is eut for cattle 
feeding. In Almeria, Spain, and elsewhere most de 
licious fruit is raised from the prickly pears, as high 
as fifteen tons to the aere being sometimes produced. 
Some of the best sorts have been obtained, and are 


also fed 


ser 1. is 


being distributed to the experiment stations of the 
Southern and Southwestern States, where they are 
destined to beeome a very popular fruit, both for 
local and shipping uses, 

The foregoing is but a brief résumé of the work of 
De- 


but quite enough is here said to 


one of several explorers under the Agricultura! 
partment’s direction ; 
indieate that this fiseal year will be a banner period in 
the introduction of really promising agricultural ex- 
periments, 


Habit of 


->---- 


Appendicitis Caused by the Crossing 
the Legs. 

A foreign surgeon has put forward the suggestion 
that appendicitis is caused by the habit of crossing 
the legs, which restriets the action of the digestive ap- 
paratas, The appendix is only loosely attached to the 
cecum, and there is always some half-digested food in 
the cweal bag. By crossing the legs there is liability 
that the undigested food may pass into the vermiform 
appendix and set up an inflammation, in afew hours 


pathological processes set in, and an attack of appen- 
dicitis is developed. 


tinuous strip of heavy paper, which was cut into 
short lengths for adjustment as the matrix of a 
column of type. This was superseded by a ma- 
chine controlling a series of sliding parts, each 
bearing on one edge all of the characters and 
spaces. A key mechanism moved these bars end- 
wise, so as to bring a selected character on any 
bar in line with the selected character on any 
other, and thus form the matrix of a complete 
line of casting. 

In 1880 he made a complete change of system 
and adopted the plan which he brought to per- 
fection in the linotype machine, which is used in 
newspaper offices nearly all over the world. The 
machine is operated by a keyboard something 
| like atypewriter. These keys set a line of key 

dies or types, justify them to the exact width of 
a column or any required measure and cast them 
into a solid line of type metal. Two machines 
were built on the same principle, and one was 
tested in the summer of 1884. It worked smoothly 
and silently. The matrices slid into their places, 
were clamped and aligned, the pump discharged 
| its contents, and the finished linotype was the 
| result, the matrices returning again to their nor- 
| mal positions. All this was the work of fifteen 





seconds. In February, 1885, the second machine 

with an automatic justifier was completed and 

put on exhibition in Washington, and was visited 

by President Arthur, James G. Blaine,'and others. 

The linotype at that time was satisfactory, 

though not perfect; no tabular work could be 
done on it, and the operator could not correct an error 
without disearding all that part of the line which had 
been formed prior to the discovery of the mistake 
which had been made. Mr. Mergenthaler set to work 
to overcome this defect and finally accomplisied it. 

At first he had difficulty in obtaining capital to 
manufacture the machines, but finally it was raised, 
and the machine was finally perfected in 1885. It 
was arranged so that the line was assembled in view of 
the operator, and he could make corrections as he pro- 
ceeded, or he could insert, by hand, any character not 
earried in the magazine, but the machine could not 
produce tabular matter. The first of these new ma- 
chines was installed in the composing room of the 
New York Tribune in July, 1885, and after this time 
they came into general use. The 1886 machine re- 
quired an air-blast for propelling the matrices, and had 
other imperfections, which Mr. Mergenthaler set bim- 
He was weakened by overwork, and he 
He finally reeov- 


self to rectify. 
was seriously ijl in the fall of 1888. 
ered, and the company was reorganized. In 1890, one 
hundred machines were contracted for; In 1891 there 
was another reorganization of the linotype company. 
In January, 1894, the practical method of justification 
by step justifiers had been devised by Mr. Mergen- 
thaler. and about that time the company bought the 
wedge justifier, for which it paid $416,000. In 1894, 
Mr. Mergenthaler’s physicians stated that he had eon 
sumption, and he was obliged to relinquish personal 
control of the Baltimore factory. This ended the pub 
lie life of the inventors 
America has ever seen, and to him will be assigned a 
high place in the annals of the art preservative of arts. 
~- Sa ee - 

THE engines of a first-class man-of-war cost about 

700,000. 


one of most remarkable 
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A FEED-WATER APPARATUS FOR BOILERS. 

An invention patented by John 8S. Carter, of 488 
Fargo Avenue, Buffalo, N. Y., provides an ingenious 
feed-water apparatus in which the exhaust steam from 
the engine is made to heat the feed-water, and is at 
the same time condensed and returned to the boiler. 
Means for purifying the feed-water and for separating 
the oil from the exhaust steam are also provided. 

Fig. 1 is a perspective view of the apparatus, with 
parts broken away to show the interior construction. 
Figs. 2 and 8 are cross-sections through different parts 
of the device. 

The apparatus is inclosed in a cylindrical casing, in 
the bottom of which is a chamber provided with a 
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The exhaust steam enters this cham- 
1, fitted with a stationary screw 
serving to impart a spiral movement to the steam, 


blow-out pipe. 
ber through a drum, 
whereby the oil is centrifugally separated. Leading 
up from the bottom chamber is a pipe (shown in Fig. 3) 
perforated near its upper end and provided with a 
baffle-plate, causing the steam to pass horizontally 
into a feed-water heating chamber. From this cham- 
ber the steam passes through a pipe, B, into a con- 
denser comprising two boxes and a number of vertical 
glass condensing tubes. From the condenser the steam 
passes down through the pipe, C, to a second feed 
water heating chamber, from which it emerges by way 
of the pipe, D. After passing through a second set of 
condensers the steam enters a third feed-water heating 
chamber in the upper end of the casing, by way of the 
pipe, &. The water of condensation from the second 
condenser is returned to the first feed-water heating 
chamber by a trapped or return pipe, G@. From the 
third feed-water heating chamber the steam passes 
through a third condenser, F. provided with a vertical 
outlet pipe. The steam in passing through the various 
compartments is condensed, and the 
water of condensation runs back into 
the easing to be employed as feed- 
water, 

The feed-water is led into the appa- 
ratus by means of a pipe, X, diseharg- 
ing upon a baffle-plate, from whieh it 
passes in a spray to the third feed- 
water heating chamber and is heated 
by the steam entering the chamber. 
The several feed-water heating cham- 
bers are separated from one another by 
means of filtering partitions formed of 
upper and lower screens, between which 
filtering material is packed. The water 
delivered from the baffle-plate passes 
down through the several sereens and 
filtering partitions in a spray, is heat- 
ed by the steam passing through the 
chambers, and finally reashes a reser- 
voir from which it is supplied to the 
boiler, and filtered, by the 
pipe, H. The supply of feed-water in 
the reservoir is automatically regulat- 
ed by a float-lever connected by a link 
with a valve in the pipe, X 


heated 


A water 
gage and a trapped overflow pipe, U, 
are also provided for the 
The upper filtering plates or screens, 
as shown in Fig. 2. are made in two or 
more sections to facilitate ready re- 
moval when cleaning. 


reservoir. 


oe - 
Prov. Ernest HAERCKEL. the great 
German Darwin exponent, was recent 
ly thrown from his horse in Rome and 
seriously injured. 


of age. 


He is now 65 years 
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A SIMPLE DRIVING MECHANISM FOR GINS. 

An improvement in cotton-gin driving mechanisms 
has been devised by Colbert W. Brown, of Leonard, 
Tex., by means of which the brush is driven practi- 
cally by the same belt which drives the saws, so as to im- 
part uniform motion to the machine. To the saw-shaft a 
band-wheel is secured, which is connected by a loose 
band with a power-wheel mounted below the usual 
table of the gin-casing. On the brush-shaft a pulley is 
fastened, connected by a band with a second pulley 
journaled in a horizontal, forked arm pivoted to a verti- 
cal arm swinging on the casing. In order to hold the 
second band in contact with the first band, a spring is 
connected at one end with the horizontal, forked arm 
and at the other end with a screw moving through a 
stud on the gin-casing, and receiving an adjusting-nut. 
lhe tension of the spring may be varied by means of 
the serew-rod and nut, From the vertical, swinging 
bar extends a shifting-rod, provided at its outer end 
with teeth engaging a detent-plate secured to the 
casing. 

When the power- wheel is in motion, the shifting-rod 
is pulled out to bring the two bands into engagement. 
and is held in adjusted position by means of the de 
tent-plate. When the first band has been sufficiently 
tightened, the band-wheel on the saw-shaft and the 
pulley on the brush-shaft will both be simultaneously 
rotated, thereby securing an evenness of motion which 
adds mach to the efficiency of the gin. 

ae 
THE “MAESTRO,” A NEW PLAYING ATTACHMENT 
FOR ORGANS. 

The ** Maestro” is an instrument for correctly ren- 
dering, with the aid of an organ, the productions of 
great composers without necessarily having any know 
ledge of music. It is not very difficult to play on 
musical instruments, but it is most difficult to play 
well, and there are many who are fond of musie who 
wish to gratify this taste without the expenditure of 
years of practice which have hitherto been necessary. 
To all such the * Maestro” will be a weleome boon. 
The instrument is rightly named, for it is, indeed, a 
‘‘master piayer,” rendering the most difficult 
inan acceptable manner, and it also educates the mu 
sical taste of the publie and helps the beginner who is 
anxious to become properly educated in masic. 

The instrument consists of a handsomely finished 
ease, which fits over the keyboard of any organ, and 


THUS 


all of the mechanism is contained in this case. It is 
built in the most substantial and workmanlike man 
different in order to fit standard 


Brass sockets are attached to the extremities 


ner, in sizes, any 
organ. 
of the keyboard of the ‘organ; screw pins secure the 
‘** Maestro” toit, making the alignment and adjustment 
pertect. 

The ivstrument is mauvipulated by the turning of 
the crank shown on the right, but if desired a water 
or electric motor can be employed. The best results, 
however, are obtained by turning the crank by hand, 
as this gives control over the expression and the music 
is marked to guide the player, so that in no sense can 
it be called *‘ machine music.” The funetion of the 
crank is three-fold ; first, it serves to wind the roll of 
music from the reel on to the feed roller; second, it 
winds up the spring by means of a pinion on the shaft 
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of thejreel holder, the power’ stored serving to wind 
back the music on to its reel after it has been wound 
on the feed roller as played; and third, it serves to 
operate the bellows which exhaust the air from the 
plungers governing the Keys. 

The “ tempo ” is also controlled by the speed of the 
erank. The crank shaft terminates in a miter gear 
meshing with a similar and larger gear attached to the 
shaft of the feed roller, serving to actuate it to wind 
the music from the reel over the bridge which controls 
the plungers. The roll of music is inserted in the front 





BROWN’S DRIVING MECHANISM FOR GINS. 


of the instrument and is unrojled sufficiently to attach 
it to the feed roller, which winds it up as the music is 
When the piece is finished, the miter gears 
means of the pin 


played. 
are thrown out of engagement by 
shown just below the crank and the music is automati 
cally wound on its reel by means of the spring shown 
on the left, which is wound up by the turning of the 
reel, the bearing of one end of which is square and 
adapted to enter a socket in the pinion shaft of the 
On the crank shaft 
weshes with avother wheel to which a 
The latter translates the rotary 


spring train. is also a toothed 
wheel which 
pitinan is attached. 
into rectilinear motion and operates the duplex bel 
lows at the left end of the instrument through long 
sliding connecting rods. The 
with a reservoir bellows at the right end which serves 


bellows is connected 
to equalize the air vacuum. 
The bridge consists of a hollow box whose top is per 
forated by a series of ports which are directly in the 
- path of the dots and dashes in tlie 
music strip. A groove extends across 
the bridge and connects with each air 
this groove 


the 


duct by a small aperture ; 
is in turn connected with vacuum 
chamber, which is placed at the bot 
tom of the plaving mechanism. The 
the bottom is 


common to all diaphragms whieh con 


vacuum chamber at 


trol the plungers. Every note is con 
trolled by a 
which slides through air-tight nipples 
and depresses the key, when the pro 
the 


rubber-covered plunger 


per note is played by means of 


music strip, The plungers are con 
nected to diaphragms which move up 
the lower 


The 


top of each diaphragm is connected 


and down in the body of 
part of the playing mechanism 


with a particular section of the bridge 


by a small rubber tube. The opera- 
tion in brief is as follows: A vacuum 
is constantly kept up by the beliows 


keeping the plunger out of contact 
with the keys 


stant while the paper passing over the 


This vacuum is con 


bridge is unbroken, but the instant a 
perforation opens a port, air is ad 
witted, and as we have already seen, 
there is also a vacuum at the bottom 
of the diaphragm by reason of the 
open passageway which is common fo 
all the diaphragms. Consequently the 
pressure of air assisted by this vacuum 


forces the diaphragm down, soundin: 


i Nae OS _—"™ . the proper keys. The mechanism 
_—  — ee IE a a Sets SAN so simple that it is not likely to 
“ MAESTRO,” A SELF-PLAYING ATTACHMENT FORK ORGANS. out of order. The construction is very 
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ingenious and reflects great credit on the inventor, Mr. 
L. B. Doman, who has spent a number of years in per- 
fecting the ** Maestro.’ 

The music can be obtained in great variety including 
ions music, dance music, 
church music, hymns, so that every taste 
Original ae or favorite ar- 


select from operas, classical 


songs, etc., 


can be satisfied 


rangements can be specially made, desired, the new 
method of perforating the roll a paper securing 


the best results, from a musical point of view, with a 
minimum of expense. The results which can be ob- 
tained with the * Maestro” are truly extraordinary, 
and with a little practice all the variations in tempo 
ean be obtained with a exacthess which 
will satisfy even the critical musician. The field for 
In the home it is sure 
vast selection of mu- 
sic enables the player to suit each The ** Maes- 
tro” ean be used in churches where no regular organist 
is employed or in weekly meetings, the most difficult 


facility and 
the instrument is a large one 
to be in daily requisition, and the 
mood. 


ecbareh music 
rendered by it 


as Well as simple hymns being acceptably 
The instrument is made by the Maes 
of Elbridge, N. ¥ 


+o > ____ 


tro Cowpany, 


Death of a Famous Shipbalilder, 
Williax: H. Webb died October 30, at New York 
city. He was not ouly the most famous shipbuilder 
in Awerica in the days when sailing vessels still held 


the 
he Was ¢ 


bulk of earrying trade, but at the time of his death 


onsidered as an authority on the art of ship 


construction. His father had been a builder of sail- 
ing vessels in the days before the construction of 
Fuiton’s first steamboat, and the adoption of steam 


opened a new field for Mr. W. H. Webb. He was born 
and entered his father’s shipyard, which at- 


a national reputation during the war of 1812 


in 1816 
tained 
great knowledge of ship 
himself a born mathema- 


The son soon began to show 


construction and he proved 


tician. He constracted the first steamship that ran 
between New York and Savannah, and New York and 
New Orleans, the first steamer for the Pacific Mail 
Steamship Company, and the first steamer to enter 
the Golden Gate was built by him. In 1859, he built 
a powerful screw frigate for the Russian government 
which was the fastest man-of-war known at the time. 
During the civil war he built several ironelads. He 
was also the designer and builder of the Fall River 
steamers “ Bristol” and ‘ Providence.” In 1872 and 
1873, he retired from active business, but has always 
taken a great interest in shipbuilding matters since 
that time. In 1889, he built the Webb Academy and 
Howe for Shipbuilders to afford free and gratuitous 
aid, relief and support to the aged, indigent or un- 
fortunate men who have been engaged in building 
hulls of ships, or marine engines, and also to provide 


young men with an education in the art of shipbuild- 


Scientific American. 


ing, both theoretical and practical. This academy ig 
situated at Fordham, and is a well-known landmark, 
and was described in the SCIENTIFIC AMERICAN for 
February 24, 1894. 


++ 





Automobile News. 

A Paris newspaper publishes some statistics which 
show that in a certain period only 1 death and 33 in- 
juries were caused by automobiles, and during this 
time, 67 deaths and 745 injuries were caused by vehicles 
drawn by horses. 

The greatest trouble with the pneumatic tire on 
heavy vehicles is not caused by puncturing, which ac- 
counts for only about seven per cent of the trouble, 
but results from the internal wear of the fibers of the 
tire, due to the weight. Some tires which have been 
examined show the fibers of the material reduced to a 
fine powder. 

This year in Germany traction motors were used for 
the provisioning of columns, and although the roads 
through the Black Forest were very steep and in places 
very bad, the experiment was most successful. There 
were exceedingly few accidents and the motors effected 
a great saving in both men and horses, It appears to 
be perfectly adapted to a country traversed by num- 
erous roads. 

The police sergeant who has charge of the boiler in- 
spection squad of New York city has sent a ¢om- 
munication to the Board of Police Commissioners say 
ing that he had been informed that a parade of anto- 
mobiles was to take place and that several of these 
vehicles would be equipped with steam boilers. He 
wished to know if the boilers would have to be tested 
and if they must be in charge of duly licensed en- 
gineers. The commissioners considered it would be a 
violation of the law if the boilers were not tested and 
the men in charge were not duly licensed. It will be 
interesting to see the outcome of this matter. It will 
probably be decided that the horse power is too small 
to be considered. 


A few days ago Mr. Winslow E. Buzby was arrested 
for attempting to drive an automobile through Central 
Park, New York city. Mr. Buzby’s idea was to make 
a test case of his arrest, considering that automobiles 
were wrongly excluded from the park. He was 
promptly arrested and brought before a magistrate. 
He was discharged after a hearing, and announced his 
intention of again presenting himself at the park en- 
trance in his automobile, and if he is again arrested 
he will bring a suit for heavy damages. Mr. Buzby is 
backed by the Automobile Club, which is fast becom- 
ing an influential organization. The Park Comumis- 
sioner does not consider it was a test case, and does not 
recognize automobiles as pleasure carriages. It is a 


question of only a few weeks, or months, at most, 


NOVEMBER I1, 1899. 


when the Park Commissioners will be forced to allow 

automobiles to enter the park, whether they wish it or 

not, and legislation can be easily obtained. Their at- 

titude is extraordinary, in view of the fact that in 

Paris there are undoubtedly more automobiles in the 

Bois de Boulogne than there are horse-drawn vehicles. 
The November Building Edition, 

The November number of the Building Edition of 
the SCIENTIFIC AMERICAN is of great beauty. ‘The 
Castle of Vincigliata” is the subject of two large en- 
gravings showing the interior of a medieval castle 
which has been elaborately restored. ‘Some Formal 
Gardens of Newport” is by Miss Margaret La Farge 
and is accompanied by beautiful engravings showing 
some of the interesting features of the gardens of New- 
port’s famous villas. ‘‘ A Modern House of Learning at 
Springfield, Mass.,” describes the new High School 
building of that city, which isa very handsome and 
well-equipped edifice for school work. The houses 
illustrated in this number are particularly attractive 
and are in great variety. The literary contents deal 
with the Hearst competition and Moore’s Gothic Archi- 


tecture. 
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The Current Supplement. 

The current SUPPLEMENT, No. 1245, has a number 
of most interesting articles. ‘‘Count von Zeppelin’s 
Dirigible Air-Ship” is the subject of the first-page en- 
graving, showing the huge air vessel, which is 500 feet 
in length and is being built on a float on the Lake of 
Constance. This is the most ambitious attempt at 
aerial navigation which has ever been made. “ Me- 
chanieal Science,” by Sir William White, is a most in- 
teresting and important address. ‘‘ Roquefort and Its 
Cheese” describes a unique industry. ‘Intarsia” de- 
scribes the process of wood-inlaying. ‘Stream Meas- 
uring in the United States,” by F. H. Newell, describes 
some of the important work which is being carried on 
by the Geological Survey. It is accompanied by a 
number of illustrations. ‘*Mind and Morals in Ani- 














* 4 . " . : P 
mals ” is an article by O'Neill Daunt and is very inter- 
esting. ‘*‘The New Automatic Pistol of the German 
Army ” describes in detail the new weapon. 
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RECENTLY PATENTED INVENTIONS. 


Implements. 


| cylinder and is prevented from rotating. 


tcricultural 


PLOW —Faanaue &. Dawe. ©) Rene. Okisbous | PUMP.—Ricsarp Lunn, Haepe, Prussia, Germany ; 
Che invention is an improved monte-jus, that is to say, an | 4ceous fuel not being required after the fire is once 
Territory. This plow Is particularly adapted to localities utom—&tic apparatus for raising liquids, which is adapted ; Started Within an outer shell or casing a cupola is ar- 
where th rainfa * limited, and is designed to loosen : | . 
Soe as Cat ca — iglesia alternately to take in and eject a body of liquid by the | ranged having a water jacket and a chimney. The 
: sn aeeiiees action of a due and continued prersare of air or steam, | O8ter shell and the walls of the cupola and chimney 
. vr! - a . a ~ some 7 ni bn aa which is intermittently admitted and cut off by an auto- | walls of hot-air chambers open at the bottom. 
Fim aire ‘oiat soil A «eqling or aurface share iv | ™2te valve and float mechaniem. The apparatus is | Forehearths are movable underneath the hotair 
nr * a eal ~ aon Seeniiahlin. aie composed of a tank or main working-vessel and exterior | Chambers, are surrounded by water-jackets, and are 
- ' , ai ay ¥ aeons eps m I float and valve attachments to the side and top of the | Mounted on tracks, Tuyéres extend into the capola 
pe om “ eA — hs poke a oa Ns we wpe tank, which attachments are of novel construction | at opposite okies and communicate with air-blast pipes 
ws it passes me chase and tack: tate the fasvoe ROTARY ENGINE. — Ferptnanp Krvseer, Berlin, podbestteran afin eyes! ned = ee ae 
GRAIN-ROLLER.—Ruaxvet Bane, Woodland, Cal. | OMY: TBP retary engine comprises 0 cosing with PE on IN nS Sg 
Gio tes Wendie Canes cabins tame lien dl poder vn annular chamber at its periphery contmunicating with | BOX AND MEANS FOR HANDLING CEREALS, 
29 cp ama - = er tiogs: || & radial chamber. Packing-chambers are located later. | JOHN Westover, David City, Neb. The object of 
= > Pmt nse = rae ¢ » “vi ae J eta ally of the radial chamber and receive packing-rings. | the invention is to provide boxes or packages for 
the crops, this inver has devised : demote machine An inlet leads into the annulat chamber to admit the — which boxes readily at into a wagon body. 
aan dali (its anti Geaux. etnees tanenan tae steam. Rigidiy connected with the piston, revolving in | The arrangement for manipulating the boxes Comatags 
sain on. ait interfering with ite a wth Thus the annular chamber, is a disk rotatable in the radial a an elevated track with a buffer-eurface, upon which 
eled, the grai n ripen properly without injary by chamber A packing surrounds the piston and is held | track a truck travels, carrying a hoisting-drum. A 
the storms mentions : against turning relatively thereto. Means are provided | Windlass on the track detachably engages the drum 
for controlling the admission and exhaust of the steam. | The box used is provided with a drop-bottom and is 
Channels lead behind the piston packing-ring from the | Connected with the hoist-ropes carried by the drum. 
Bicycle-Appliances., back or omer portion of the lateral chambers to the | The box has a locking latch, one member of which 
BICYCLE-SUPPORTFER. —lienry Vasper Weype, | annular chamber, in close proximity to the steam inlet extends ontward from ee box, the outer portion of the 
1% Regent Str London, W., England. The appliance et latch being adapted for engagement with the buffer 
comprises a par of re on the lazy-tongs principle, to release the drop bottom 
normally contracted ' y small epa mit capable Mechanical Devices. VEHICLE-HUB Ecmer Mclives, Lambertville, 
of being pre round, The upper pair N.J. The invention provides means whereby an elastic 


of levers is atta ra the one lever by a 


DERBYSHIRE, 


LINOTYPE-CASTING 
Columbua, 


valve is shifted by the action of the piston in the scam. | SMELTING-FURNACE.—Joun H. Canavan, Kirk- 
invention provides a fur- 


| hand, Arizona Territury. The 








Henry J 
improved ma.- | 


MACHINE 
Ohio. This 


! 
| nace for smelting pyrites or other metallic ores, 


coshion forms part of the hub or constitutes a yielding 
axle or a yielding connection between the 


ranged in a manner to gather from the fire- box all of its 
heat. Over the other fire-box removable lids are placed, 
so that food may be dried and boiled thereon. 
SQUID.—Herserr A. Howarp, Hurtington, N. Y. 
This squid for use in trolling for fish is of simple and in- 
expensive construction and has barbs adapted to be 
fureed outward to engage in the jaws of a fish upon the 
fish's taking the squid. The barbs may be easily disen- 
gaged without the necessity of taking hold of the fish. 


ACETYLENE-GAS GENERATOR. — Gaston A 
Herviev, Nauterre, Seine, France. The apparatus 
comprises essentially a generator; a water-reservoir or 
tank, together with a gasometer-bell; an automatic dis- 
tributer operated by the bell; adevice for the carbid, 
placed within the generating-receptacle ; a recepta- 
cle for first receiving and then carrying off the residues 
left by the spent carbid; and a mechanism operated by 
the bell for ejecting the residues. These different parts, 
as a whole, operate io a well-defined manner, their es- 
sential characteristic being that they are absolutely auto- 
matic, both in the matter of feeding the carbid and 
evaporating the residues. 

DEVICE FOR CONNECTING TUBES. — ALBEat 
Fiorin, Berlin, Germany. The invention provides a 
means whereby branch tubes can be easily connected 
with the main tube in gas or water conduits. For this 
purpose the end of the branch-tube to be connected ix 
pressed directly against the main tube, which is pro- 
vided with a suitable opening in the respective portion 
of ite wall 

DOOR...Joun Nasu, Dayton, Wash. The door is 


carbo- 








pivotal, the other t sliding connection. A coiled 


epring tends t the laz ngs, and a paw! and 


g under the 


rack preve a tf - porter rom lapein 
superposed weight rh ngs a independent as 
regarde their relat mmount of extension; but they are 
simultaneously operated by cane s cord. which per- 
rite the «le ip over and engage or disengage 
the racks, #0 as to project or contract the lazy-tongs 


Enactneering-Improvements. 


VALV! Lovim Gaez. Brooklyr New York city. 
) l govern the passage of steam 

‘ y f a direct-acting «te am-pamp 

The iv t ~ i steam cylinder on which 
ar : } i pwounted th lor 
havin pietors ‘ halt valve 2 operate the 
eux ur - r r Ww ports betweer the 
tw \ ‘ vlinder 
on on f ’ ne eviimier pute two porte 
iin fr to the auxiliary 

v cylinder mts ' om! fee porte 
throug’ tte peomite inc “for connectir vith 
ports leading from cylinder to the 


womitle mle of the " lor piston The au xiliar 


chine enables one or more lines of type of equa) or dif | bearing for the 


ferent leneths to be cast at one time, dislodgment of the | 


the metal 


mold-wheel 


cast lines by the pot being prevented, in cas 
chilled The hax a 
carrying a mold provided «ith a slot. one wall of which 
is perpendicniar to the plane of the wheel, while the op- 
posite wall ie inclined. A movable, 
member fits into the slot and is provided on the face op- 
posite ite inclined face with ribs dividing the mold-cavity 
into a series of line-epaces 


has become machine 


wedge shaped mold- 


Miscellaneous Inventions. 


BASKET.—Jonnw W. Dorrriineer, Sandusky, Obio 
This basket for shipping perishable goods comprises 
splints interlocked at their middle portion to form the 


bettom of the basket, the free end’of the splints being 


| bub 


| paratus comprises a boiler adapted to contain a heated 


| 


bent at right angles to the bottom portions to form | 


secared by their tops between inner and outer 
upper ends of the aplints 
held in place by the outer 


aml are 
top bands. Handles at the 


form opposite sides and are 


By the use of reinforcing etrips the bottom is ven 
tilated even though the basket rest on the ground 


band 


The splints are spaced for ventilating purposes, | 








| boil 


The 
jar incident to the usual 
solid or pneumatic 
the 


inner surface of the hub and the axle cushion re- 
wheels from the 
The cuehions may be 


with the ready removal of 


lieves the 
mountings, 
and do not interfere 


APPARATUS FOR SEPARATING SULFUR FROM 
ORES.—Jamrs B McCane, Buffalo, N.Y. The ap- 


liquid and a perforated ore-cylinder mounted to revolve 
in the boiler and having hollow trunnions forming inlet 
and outlet. The outlet-trannion extends nearly to the 
center of the cylinder a lateral outlet. The 
material passed into the cylinder can be subjected to a 
rolling motion by revolving the cylinder so that the ma- 
teria! comes into contact with the heated water to canse 
a complete melting of all the sulfur in the ore. 
COOK-STOVE. 
It. The stove. 


and has 


Manoaret Kennepy, Fredonia, 
although adapted both to baking and 
as to provide no more heat 
than is necessary to the work in hand, thus avoiding the 
heating of the oven when it is desired only to fry or 
This end is attained by constrocting the stove 


frying, may be «0 operated 





with two fire-boxes, over one of which the oven is ar- 


constructed in adjustable sections, which can be assem- 
bled exactly to fit the frame, thus evabling doors of all 
sizes to be constructed more easily and cheaply than 
heretofore. The door is strong and rigid ; and the parts 
may be tightened together at any time to compensate for 
shrinkage. 





Designs. 

PUZZLE-BOARD.—James M. Montocomery, Man- 
hattan, New York city. The puzzle-board represents an 
American flag, the stripes of which are provided with 
openings. The puzzle consists in rolling a ball so that 
it will pass through the openings and lodge in the field 
of stars. 

BUCKLE-FRAME. — Warten Downtne, Keota, 
Jowa. The bockle-frame is especially intended for use 
on bridles, being adapted by means of ite opposite studs 
and several loops for the connection of the throat-latch 
and crown billet. 

Nore.—Copies of any of these patents will be farn- 
ished by Monn & Co. for ten cents cach. Please state 
the pame of the patentee, title of the invention, and date 
of this paper. 
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(7754) W. H. K. asks: What solid fuel 
would you recommend as being applicable to the run- 
ning of a light steam automobile? And how would it 
compare in time required to get up steam and in bulk 
to be carried with kerosene or naphtha? A. Of solid 
fuels we recommend anthracite nut coal for vehicle 
boilers. It does not ignite quite as easily as pulverized 
coke, but will last longer in the furnace and needs less 
care, The hard anthracite makes the best and most re- 
liable feed for a magazine furnace. Coke is mach used 
in Europe,where soft coal is the principal fuel. Coal from 
a magazine is preferable to kerosene or gasoline burners 
in many ways, especially in regard to odor. On the other 
hand, the kerosene may be the easiest to contro! and to 
obtain from any grocery or country store. From -the 
moment of firing steam can be raised much quicker with 
kerosene or gasoline burners than with coal or coke. 


(7755) E. A. W. asks how to take care 
of a marine boiler during winter while it is stored away 
My boiler is a 10 horse power Scotch marine. A. Charge 
the boiler with three gallons of kerosene oil, either 
through the pump with steam sufficient to run the pamp, 
and then pump the boiler nearly full of water with as 
tow steam as willrun the pump, Then, after drawing the 
fire, blow off the boiler and clear the pump, pipes and the 
legs of the boiler of water aud excess of oil by opening the 
lowest hand hole. Then close the boiler airtight. This 
will leave an oiled surface over the entire intcrior of 
the boiler, and the exclusion of air will prevent rust. 


(7756) A. W. H. asks: 1. Where was the 
* Shamrock’ built? A. “Shamrock” was built on the 
Thames by Thornycroft. 2. Is the ** Navahoe ” a keel or 
centerboard boat? A. “Navahoe” is a centerboard 
boat. 3. Did the Queen of England give the yacht 
club the * America” cup raced for in 1851? Is it rightly 
called the queen's cup? What I mean is did the queen 
give to the Royal Yacht Squadron the enp which they 
offered in 185i, to be raced for by the yachts of the 
world? A. The queen did not give the cap. She did 
give a cup, but the “ America” did not enter the race 
for this cup as time allowance would have had to be given. 
The cuj she did sail for and capture was given by 
the R Y.S..and was sailed for without the customary 
time allowance. : 


“97) M. W. asks for a receipt for burn- 
ishing ink used for blac king the edges of beels and soles 


Of shoes. A. Receipis for burnishing ink for heel and 
sole edge polishing: 


a, Extract of logwood,.... cscccces. 2 OOSGR. 
Tincture of iron,,...... dabece . lto2 oz. 
Sweet oil odae eveces. 1002 drm, 
Diluted alcohol........... ...... 1 pint. 

b, Extract of logwood.......... sees 400, 
Bichromate of potassium... 12 grn. 


Ferrocyanide of potassium,..... 12 grn. 
Rain water... ype oe 1 gal. 


The ink in either case is a 
pplied with a brush and im- 
mediately burnished with a hot iron, 





NEW BOOKS, ETC. 


THE ——— a oF STEEL BUILD- 
INGS. . K. Frietag, C.E. New 
York. 8vo. Pp. 319 Price 
$2.50. 

The want of any systermzed and collected form of in- 
formation on the subject of the development of fire- 
proofing of steel buildings and its present most approved 
and efficient methods of treatment as recommended and 
used in the best practice of the day, has induced the 
author to offer this volume, which we have no hesita- 
tion in saying is a most valuable one, which no architect 
or architectural engineer can afford to be without. Stcel 
buildings are comparatively a new departure, avd the 
literature relating to them in book form is slight, though 
the articles on it in periodicals are voluminons. The 
present volume has many well executed illustrations de- 
tailing the latest and best methods of fireproofing steel 
structures, It isan important contribution to engineer- 
ing literature. 


DicTIONARY OF Brrps. By Alfred 
ton. Assisted by Hans Gadow. 
don : Adam & Charles Black. 
York : Maemillan Company. 
1896. Pp. 1088. Price $5. 

A most admirable book filled with valuable informa- 
tion presented in the most! usable form, It is well 
illustrated by wood engravings, Not only are the birds 
themeeives listed and described but there are valuable sec- 
tions devoted to such subjects as the ‘* Muscular System," 
** Nervous System,”’ * Nidification,” “ Quill,"’ ete. There 
are four pages of ** Notanda et Corrigenda,” and It is gra- 
tifying to see that the authors have not been ashamed to 
place their errata in a prominent position. No greater 
service can be rendered to 2 scientific book than this, 
and it is impcssible in a scientific book of this size not to 
have many corrections. 


1 1000. 
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CoMPULSORY LICENSES UNDER THE 
PATENT Acts. By J. W. Gordon. 
London : Stevens & Sons, Limited. 
8vo. Pp. xxxv, 443. 


This book is a compendium of the British law and 
practice relating to the grant of compulsory licenses for 
the maoufacture and sale of patented articles. The in- 
tention of the legislators was to prevent owners of pat- 
ents from withholding the benefits of their inventions 
from the public, and to compel them to supply the de- 
mand that might exist for the patented goods, and to 
provide a legal procedure to determine the conditions 
under which a patentee should grant a compulsory 
license, The Board of Trade, to which such matters are 
referred under the law, has rendered several important 
decisions defining the right of the public in patented in- 
ventions. Mr, Gordon's book is a clear and exhaustive 
statement of the law and practice of compulsory licenses, 


THE RISE AND DEVELOPMENT OF THE 


LIQUEFACTION OF GASES. By Wil- 
lett L. Hardin, Ph.D. New York: 
The Macmillan Company. London : 
Maemillan & Company, Limited. 


1899, Pp. 250. Price $1.50. 

Recent developments in the liquefaction of air and the 
recent liquefaction of hydrogen hate added considera- 
ble interest to the whole subject of the liquefaction 
of gases. The literature of the subject is limited 
and is scattered for the most part in foreign jour- 
nals, It has been the author's pleasant task to col- 
ject these papers and write a complete history of the 
developments of the methods employed in the lique- 
faction of gases. The book is written in a popular 
science style, but at the same time scientific accuracy has 
not been departed from in any degree, It will prove use 
ful to those who already have Sloane's * Liquid Air.” 


PROBLEMS IN MACHINE DegsIa@n. By 
Charles H. Innes, M.A. Second Edi- 


The Technical 
Limited. 1899. 


tion. Manchester: 
Publishing Company, 
Pp. 258. Price $1 60. 
There never can be too many good books upon this 
subject; the mechanical engineer is always needing pre- 
cisely the kind of information which is given in this 
work. We regret to note that the object of the author 
in writing this book is to supply engineering students 
with a text book which will enable them to pass the 
honor stages of the science and art examinations. We 
ncerely trust that it will appeal to a much larger public 


A COURSE IN QUANTITATIVE CHEMICAL 


ANALYsIS. Gravimetric and Volu- 
metric. By Nicholas Knight. New 
York: A. 8S. Barnes & Company. 
1899. Pp. 110. Price 80 cents. 


Complete analyses are outlined in this book, and sub- 
stances have been selected for analysis which it is be- 
lieved will illustrate the more common methods of sepa- 
rating and determining the parts of a compound or mix- 
ture of compounds. This treatise will contribute to a 
knowledge and love of this beautifully exact, fascinat- 
ing and usefu) branch of chemical science. 


NoTES ON THE CONSTRUCTION OF 
CRANES AND LIFTING MACHINERY. 
By Edward C. R. Marks. New and 
Enlarged Edition. Manchester: The 
Technical Publishing Company, 
Limited. 1899. Pp. 183. Price $1 40. 
A modern and practical book on cranes and other lift- 
ing machinery has been needed. It is a much neglected 
part of mechanical engineering and the present book will 
certainly prove most valuable to those who have to de- 
sign such machinery. 


A Kry To ENGINES AND ENGINE RuN- 


NinG. By Joshua Rose, M.E. New 
York: D. Van Nostrand aaeeny. 
1899. 12mo. Pp. 410. Price $2.! 


‘This is a practical treatise on the management a steam 
engines and boilers for the use of those who desire to 


| pass an examination to take charge of engines or boilers. 


It also includes instructions upon engines, calculations, 
indicator diagrams, engine adjustments, and contains 
other valuable information necessary for engines and 
The author was an old-time contributor to the 
American and be had an excellent reputa- 


firemen. 
ScreNTIFIC 


tion as a practical mechanical engineer, The book will 
prove of value to the class to whom it is addressed. 








IN DEX OF INVENTIONS 


For which Letters Patent of the. 
United States were Issued 
for the Week Ending 


OCTOBER 31, 1899, 


AND BACH BEARING THAT DATE. 
{See note at end of list about copies of these patents. | 





Aerated water fountain, EF. O. Halvorson 
Air brake, automatic, W. Clark 

Air compressor, G. W. Tolle. 
Air heater, er. Waterman & M Morison 

arm urgiar alarm 

Alarms, device od r preventing f false, T. W. “ ale. barf 
Animal shears, W ° Bt. 146 
Antiseptic compound, G. L. Schaefer... “a 02 1b 
= for dynamo-electric machines, 8. Berg- 


























Spinks hens egnbwocneevesnse . 65.799 
Atomizer. C. Hollweg. . . 6.002 
Axle box, J. Cahill. ... M4 
Baby walker, H. H. “Mo . . B77 
Back pedaling peake, 2. “>. . son ... 6,065 
Baling a A - R. Mitchel wee . 636,160 
Banjo, W. J. Riley... .....-.-.c.0-ceernecereceeese 636,179 
or See Yo battery. Storage bat- 

ery. ane 
peastae, roller, Cooper & Woodcock..............+ 635,845 
Bed motion for traveling beds, G. t Read....... 685,978 
Beer or other pipe cleaner, J. Hasson.............. 685,961 
Bell, E. D. Rockwell... ........<.cccccceseeseewewenees 636,181 
Bell, electric, D. Rousseau 
Bicycle, A. Catudal.... .........++ 
Bicycle, J. A. Greig..........+-.+« 
Bicyele, J. Horn............0-+++ 
Bicycle brake, V. L.. Glaz fk 
sicycle coupling device, r N. Mackay...........+. 686,155 
Bicycle frame case, H. C. Morang............-+++- 636,055 
ticycle harness, F. EK. Blackman................+++« 636,108 
Bicycle lock, H. C, Ford... = hcdenesancds 636,128 
Bicycle pump, Deknatel & Sp ruce 5 636,118 
Bicycle support, BE. B. Shearer...... . 635.87 
Bicycle theft guard, E. D. Goodson a - 26,188 
Bic ho a changeable speed gearing ‘for, BE. ‘Va 


Billiard cue chalker, C. W. 
Binder, temporary. G. ©. Gennert.. 
Bit. See B die bit. Curb bit. 

Bit brace, L. T. Snow 
Blacking device, shoe, T. E. Lister. 
Block signal s om. telegraphic, | W. C. Taber.. 
Blowpipe, L. stin. 
Boiler. See dteam boiler. 
Boiler furnace, A. Beard.. 
Boiler tube cleaner, Forsyth & Bell.............. . 
Book, manifolding sales, 1. Moore. 

Boot or shoe cleaning or polishing cabinet, J. T. 


CRGRGG. 00 00 cccgecerecoees 536, 198 
Bottles, jars, casks, etc., stopper and fastening 

for, J. J. Septeewesen. pebsacesenes 636.073 
Bowling alley, J. 635,915 


See Axle box. ero “Nest box. Paper 
Paper and envelop box. 
ppomeay feed pone 


Box. 
box, 
neg a material. 
for, P. Rosbac ¢ 
Box AA machine, ga on Pesvy. 
Box or can, W. H. Butler.. 
Brace. Bit brace. 
Bracket. See Sign bracket. 
Bracket, C. P. Geudtner 
Brake. See Back pedaling ‘brake. Bicycle brake. 
Wagon brake. 
Brake lever, R. C. Schenck. 
Brake slack take-up, J. C. Wands. 
Branding device, A. Cameron. 
Bread 1aiser and flour warmer, L. Ries. 
Brick kiln, F. Koch 
Brick wenn machine, semidry or semipiastic, 
« 





36, 034 


» 636, O70 


am 
Bridle bit, it. 5 % | RARER cenvetibeated 
Bridie bit, C. A. Spence.. 


S| Furnace. 
| Furnace, 


Electric motor for fans, G. A. Tower.... 
Electric motors, system of control for, J. kt. Cra 
vath.. 
Electric resistance, H. Heiberger. 
Electric signal, H. 'T. Gibbe. a Sone ve 
Electrical cmument, W. 8. Boult ; 
Klectrodepositing cell, M. erreur. Lioyd. 
EKlectromedical pegeeuten. M. 1. Whitfield 
Elevator, C. 1. Hall, 
Elevators, automatic regulating device for by 
draulic, F. EK. Herdman 
Enameling on siiver leaf, ©. 


/Shirm 


Engine. See Gasolene or ps engine. ‘Rotary 
engine. 
Engine lubricating apparatus. B. C. Vanduzen... 


Engines, indicator apparatus for fluid pressure, 
Manstield 
Engraving machine attachment, A. A. MacCal- 
lum.. 
Escapement mec hanism, Fairfield «& Dodge. 
Evaporating pan, G. H. Soule. 
Explosives, apparatus for thawing, W. J. Sethe. 
Extractor. See Nail extractor. 
Eyegiass case, W. M. Purdy.. 
Kyeletting machine, P. KR. G lass os 
Eyeietting machine. D. N. Prime.... 
Kyeletting machine, gang, G. Knight (reissue).. 
Fastener, P. 8. Elliott 
Fastening device P. ¥. King 
Faucet, beer, A. Liese.. suubosene 
Fence ratchet. W. H. Mason... 
Fence staple, wire, A. W. W est. 
Fertilizer distributer, lL. L. Stell.. 
Fiber cleaning machine, vewetable. M. A. Torre.. 
File, newspaper, P. C. Newbaker.. ; 
Filter, H. W. H. Claassen 
Filter, G. F. Key. 
Filter, Kohimeyer & Stewart 4 
Filter, self cleansing. KR. H. Post... : 
Filtering device, P. KE. Malmstrom... 
Finings, machine for preparing, W. J. Ginaeie.. 
Fire alarm signal cireuit, W. &. He on 
Firearm, single trigger, A. EF. lard... oe 
Fire escape truck, Eades & Parsons. . 
Fire expingyianers, automatic sprinkler head 
for, Cox & Gr : 
Fires, portable attachabie « curtain for, ", Burger «& 
Williams. “6 
Flood gate, F, Kessier.. 
Flower stand, adjustable ‘and portable W. i. 
Minnix.. gene 
Flue, smoke consuming, F. E. Humphreys. 
Fluid com pressor, as . 
t luid beating apparatus, Waterman & Morison 
Fluid mixtures, mac hine for grecueing and 
maintaining, A. Kautz. , : 
Fly trap, F. Se WS 2. aad 
Forging machine, rotary steel ball, c Hill. 
Forks, spoons, etc., cleaning and polishing appa. 
ratus for, A. G. “Phillips 
Fountain. See Aerated water fountain. 
Fruit picker, J.C. Wood . weasels sete 
wr Boiler furnace. 
P. Grath, 
J. Peasdanal 











Game, 


Garment fastener, A. H. Lohse... 

Gas burner, C. 8. Steward athe ‘ 

Gas burner, central station controlled auto- 
matically hgbted and extinguished, Hoare & 


Kennedy 
burner. Nourse, 


638,000 


electric lighting, KR. C. 
Gas burner tip, D. M, Steward. 
Gas generator, acetylene, H Griffith. 


Gas generator, acetylene, T. Seevers. 


Gas 


of Hluminating coal, F. Br 
Gas producing apparatus, M. Taylor ‘ 
Gas regulator, W. 8. Adams...... ° 
Gases, vesse! for containing « ‘om presse od Or ane 
fied, Sweetser & Pringle... ‘ 
Gasolene or gas engine, EK. i Korsmeyer 
Gate. See Flood gate, Railway crossing gate. 
Gate, J. L.. Stoutenborough....... : 
Gate, J. A. Welch , 
Gear, ball toothed driving, 0. Se brwald.. , 
Gear variable speed driving, A. E. Creese... 
Gearing, bevel, W. C. Smith.. eoesese 
Generator. See Gas generator. 
Glass cooling or annealing oven, F. Sporer 





Brooder or coop, folding, G. M. Mason 
Brush, J. Hotenner 











Brush for bicycle chains, W. A. Hudeison........ 685,778 | 
poset, lunch, R. C. Patteson. . 685,808 
Buck L. Burkhardt. ° b> 43 
Buffer, ‘hydraulic, T. C. Fenton... % 
Ruggy top, J.C. Lambert 130 
Burglar alarm, D. ; Wartzenluft. . 636,089 
Burial apparatus, Pfeiffe <i . 6172 


Burner. See Gas satan, 

Burning smoke, gas, etc., apparatus for, D. W. 
ks 0400 04ab as 08600 6Ch05 0008 Ss ccc ceseceestecocte 

Button fini: cuff, C. Tilener.... 

Cable driving attachment, re. J. - Hatfield... 







Calcium carbid holder, G. Mill . 685. $03 

Can. See Oil can. 

SMA 5a upd d vnc 00stine ehcciccecctccveccss 635,769 
638 


Can capping machine, q Des Brisay.. ivan 
Can capping machine, J. Kellington........... _ 
Can controlling device, O. 8. Fellows.............. t 
Can opener, G. Robinson 
Cane and stool, convertible. C 
Car coupling, automatic, C. 
Car door, L. A peer. - 
Car mover, on BE. Re 
Car safety ladder, 7. Ti Rapp.... 
Car wheel, J. M. Phillips.. seve 
Carbonating apparatus, E. E. Murphy eres 
Carbureter, C. emp. 
Carding engine fancy roller, “C. T. Goldberg. 
Cc carpet sweeper, C. King... . 
Carrier. See Medicine carrier. 
Cart, band, G. B. Marx. .. 
Case. See Eyeglass case, 
Cash register, A. Latham..... : 
Caster, furniture, B. P. Kenyon... 
Casting pipe, core for, A. Schiefer... . 
Celluloid, ete.  —— sceneries articles covered 
with, C. F. Ch , 
( ‘entrifugal mac hine, ‘A. T. Weich.. 
Chain, J. Macpha 


8 
25 
10 

os 0v4 


ie. C. G. Skoog.......... 
shereed aaeueee 


E. C 





’ 636. 1 
636,162 
635, =" 





. 636,051 
w riting case. 


635.917 | 
656,016 


Chain manutactaring apparatus, Masion é 
i atncsddesceensdsanedivacss . 696,157 
Chair. See Revolving chair. 


, -. 635,838 | 
Betten- 
axe 635,839 | 
635,976 | 

635,920 


Check rower, J. W. Bettendorf.. 

Check rower supporting frame, é. “Ww. 
dorf. 

Chuck, lathe. Potter & Johnson... 

Cigar bunch machine, J. Dela Mar.. 


Cigar header, J. Bunn.......... Wires 6365, 194 | 
Cigar lighter, electric, F. H. Harriman. ; 635,960 | 
Cigar wrapper forming and eae board and | 

tabie, pneumatic, lL. Lewis.. . 635.987 | 
Cigarette, I. Voron.. : 636.088 | 
Circuit breaker, A. H. ‘Engstrom senieewe 636,030 | 
Cireuit breakers, electric system for automati- 

eally governing polyphase, A. H. Engstrom... 656,028 | 
Circuit breaking device for ~ aac currents, 

automatic, A. H. Engstrom... 636,029 | 
Clasp, M. T. Goldsmith ..... 85, 7H8 
Clay cutting machine, A. Bonnot.. 635,741 
Cleaner. See Boiler tube cleaner. 
Clothes drier, L. 8. Roberts....... : 636.067 
Clutch, friction, J. Yocom. 635.834, 635.535 
Coffee or grain mill, C. U. Farrar.. th - | 

We | 





Coffee pot, A. Burckard.. 
Coin controlled apparatus, Paupa ‘& Hochriem 
Collar, J. C. Fessenden.. : 
Collar or cuff fastener, Hale & Tudor.. 
Combination lock, A. McKenzie....... 
Concentrating oF placer material, 
for, A. Chaum 
Condensing apparatus. steam, L. I 
Conductor and cable coremen, H. rn erenb. 
Conduit rod, F. 8. Woodwa 
Continuous ktin or anes ‘for aanninD bricks, 
ete., KE. C. Brice 
Conveyer. screw, 8. B. Peck. 
Cooler. See Milk cooler. 
Corn sheller, J. Donovan 





35. SoD | 
» 685.968 to 685. v0 | 
 sepamaas | 

635,886 

66,000 






oh 
635,833 


. 66,195 
635,868 





636,025, 636,026 


Cotton compress, W. Brady...... : ..» 686,110 

Coupling. See Car coupling. Insulated pipe 
coupling. 

Creamers, liner for centrifugal, 8. E. Jarvis.. . 6357 780 | 







Crusher. See Seed crusher. } 
Cultivator, wheel. J. 8. Norris... 636.167 | 
Curb bit. H. Aughey.. 36.000 


c +48 W. Beitner............ wa | 








Curtain fixture, P. G. Emery.. —_ 28 | 
Dental plugger, W. A. Inglehart , 65.5 | 
Disinfecting appliance, M. Elt - 636.027 | 
Docks, etc., construction of, J. P. Wiison..:...... 906 | 
Door fastener, H. EB. Holmes... » 635.892 | 
Door opening and closing device. 3. Obring.. 636,169 | 
Draught appliance and tongue support, spring. | 
G. C, Sutton...... 636,219 | 
Draught rigging, L. A. Hoe - 636.090. 36.041 
Dredge, hydraulic, B. H. Mueile. . ‘ scces Ce 
Dredging machine, 8. A. Hill... .. 635,800 
— § Clothes drier. 
paver. ete., machine for, J. D. Pickles.... 696,174 
Del” dee Mining ‘drill, Ratehet drill. 
Drum tightening device, J. W. nasline. ceveecess + G86,056 
Dye, black cotton, C. Ris....... . 36,066 
Dye, stilbene azo, C. Ris... ... 0... occ cence ees 065 
Dynamo drivin, mechanism, J. L. Creveling 750 
Electric meter, E. Thomson............... ekos-cbude 1 





. 635,860 a 
636,148 | 
635,000 | Image 


", 635,789. 635 fr 


| Knitting machine 


Glue applying machine, U. G. Charles 
| Grain binder butter, Kk. Mustard 
Grain drill shoe, Denyes & Schutt 
| Grain epoaser and conveyer. B. Cornwall 
| Grate, meagan. nn ‘ 
| Grate CH, seraan.. 
Grate bar, Ww. . Wile. , 
| Grinder, drill, A. c. Gruber. ° 
Grinding machine, Hl. W. Bolens. 
Grinding machine, G. Diaz ‘ 
Grinding mill, B. R. Draver... 
Gun, automatic, A. Burgess... 
mS | Hani wrapper, J. wy 
I 


jame hook, W Adkins 
a See Pipe ‘hanger. 
F Cochran 





r & Hedrick..... 
"WLS. Te mple 
t equalizer, J 








Gervester, rice, 
Harvester we a 
Hay rake, 8. K. Dennis. eoes 
Hay rake and loader. G. W. Fishback..... 
Heater. See Air heater. 
Heater, G. F. Anderson 
Heating system, hot water, M. 
Heel ners, EK. Hogluna 

Hoe, J. Willman... 

Holdback, M. D. Schaller 

Hook. See Hame hook. Lacing book. 

| Horse detac ner. = T. Harrison 

Horse power R. Desjardins 

House. Se Toy at. 

Hydraulic accumulator, C. N. Dutton.. . 
| Hydraulic cylinders, automatic check for, Cc. 
Dutton. 


Macphail 


Leitch. . 












Hydrocarbons, ete., apparatus for storing, J. 
Smith..... ‘ , : , “as 
forming mechanism, F. H. Richards, 


Insulated pipe coupling, G. Peeples..... 

Jar cover, fruit. W. @ Sibler.. ‘ 

Jewel setting, A. Wandry 

Kiln. See Brick kiln 

Knitting machine, M. Saldin 

B. T. Steber 

Labels, apparatus for eyirtaete 
Doherty... . 

Lacing hook, P. F. King 

Lamp, electric are, 8. Bergmann... 

Lamp, electric arc, C. BE. Harthan 

Lamp, electric are, E S. Lea 

Lamp, electric are, H. O. Swoboda... 

Lamps, means tor placing. removing, 
ing electric, E k Simms 

Lantern, W. 8. Hamm 

Last, J. F. McLaughiin 

Lathe, turret, J. Hartneas 

Leather, dyeing. R. Rieder 

Level, J. H. Zimmerman 

Level and square, plumb, J. F. Wright 

Level, plumb, Jordan & Wallace 

Lid holder and advertising device, L 


paste 


and clean 


F. Stoecker 


‘ ti, OB 
636. 


Gas, improving quality and ine reasing quantity 
e} € 


66,087 


. 636,023 
636,208 
os 765 

5,910 





636,014 
636,701 


635.805 
635,967 
635.476 
635,945 
636.176 
636,085 
636.175 
ex 782 

835,758 


66 


6M, 749 


636.113 
046 


635, 40 








85 

5,77 
635,870 
635,980 
686 (87 
635,808 
tise. 152 
656080 


th SS 


696 057 
35,818 
6,221 
696,006 






ia) yt 
635,08: 
635, se 


6556085 
606,048 


= on 





N. 


tie has 


Ho 


656,062 to 636.004 


605 50 
685,874 
685,826 
636,187 
63).817 


o tik 922 





GH 819 


zy 


636 
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Latting jack, L. C. Vickrey 824 
Lightning rod, Stuart & Woodman 656,081 
lanotype machine trimming mechanism, C. L 
Ireland . 64,001 
L inotype machine trimming mec hanis sm, F. J 
> hi ae 
| Linotype machines. mechanism for releasing 
space bars of, F. C. Dolby 6H 
L oe yt or analogous machines, magazine for 
R. Elliott 6.8 
Lip oaraing and slitting machine, J. B. Hadaway. 635,772 
Lock. See Bicycle lock. Combination lock. 
Lock, W. B. Kelsey . 635.785 
Loom, H. lL. Harriman -- 236,228 
Loom batten, weaving, J. Poyser . 665.806 
Loom filling supply ing mechanism, A. D. mueneihe rh 


1. oom, pile fabric, Poole 
Loom shuttie, Hamblin & Goldsmith 
Loom shuttle, J. lL. Kinney 
Lubricator, G . Runge 
Mail box, D.C. 
Mail receiving and deliv ering apparatus, 
lienry 
Manhole frame and cover. 
Massage device, E. Mus« nike 
| Mateb making machine, Palmer & Denmead. 
Mattress stretching device, wire, J 8 lee 
Mausoleums, vaults, etc., roof for.C, BE. Tayntor. 
Measuring instrument, electrical, V. Arcioni 
Measuring instrument, electrical F. W. Roller 
Medical compound, G. L. Schaefer . 136,216 to 
Medicine carrier and mecgerst, Hoage & Nyvall. 
Meta! working machine, EB. C. Henn.. 
Metallic articles, apparatus for heating and har- 
dening, L. F. Schulze 
Meter. See Electric meter. 
Milk cooler, J EB. Stephens. 
Mill. See Coffee or es mill. 
Mining drill, W. R. Wallace 
Mining machine, H. H. Bliss..... 
Moulding nrachine, centrifugal, Graner. 
Motor. See Electric manen Vehicle motor. 
Mower, lawn, F. Hein . 
Mowing machine, J. M. Stewart et al 


(Continued on page 
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. P. Greger 





‘Summation meter. 


"Grinding mill 
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. 636,985 


rs 
ha 14 


he 097 


(365.182 
(36,218 
635. 963 


.. 685,858 


606,005 


635,908 


. 66,905 


(5. 808 


. 6,770 
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THE BICYCLE: ITS INFLUENCE IN | 


Health and Disease.—By G. M. Hammood, M.D. A val- 
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Th use of the cycle by persons in health Pre use at 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents 
To be had at this office and from al! newsdealers 
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Write and state the subject you wish 
to stady, and let os adv iso you. 








Using Natural Gas, 
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rect from the tank. 
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This b-a's Wind, Steam, or Horee Power 
We offerthe WEBSTER 2¢ actus) horse power 


GAS ENGINE 


for ®15@. less 10 per cent discount for exeh. Puilt 
on interchangeabie plan. Built of best material 
Made ‘p lots of 1" therefore we can make the price 
Boxed for shipment weight» Ibs. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4 te 30 bh. p. 


3 
a WEBSTER MFG. CO., 

t E| 1074 West 15th St.. Chicage. 
36 Eastern B:ench: 3D Dey Street, New York City. 
© a Southern Agente: Boland & Gachwind Co., Ltd, 
sz So. Peter and Lafayette Sts., New Orleans, La. 


DRILLING 


WELL wien: 


Over 70 sizes and styles, for drilling either deep or 
shallow wel!s in any kind of soil or rock. Mounted 
oh wheels or on silis. With engines or horse powers 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog 

WILLIAMS BROS., Ithaca, N. Y. 


“RSu USE GRINDSTONES ? 


if so, we can supp:y you. Ali sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
specialt yot selecting stones for all spe- 
a purposes. I2" Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 
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our 6 ¢. p. lamp, ring bells, ex 
plode powder Output 10 watts. 
As a motor will develop 1-32 h. p 
Wound for voltages 4 or 6 as de 
sired. Other voltages up to 110 
to order. [@ Send 2-cent stamp 
for Ulustrated catalogue. 


ELBRIDGE ELECTRICAL 
MANUFACTURING COMPANY, 
Elbridge, N. Y., U.S. A. 


ARMSTRONG’S No. 0 THREADING MACHINE 


MOTOR: 





~ PIERCE ENGINE Co., 17 N. 








Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe \& to 1 inch; the 








other for pipe I‘¢ to 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 


rticulars. The Sreareee 
fg. Co., 139 Centre Stree 
New York. Bridgeport, Conn. 





aj The Forbes Patent Die 
e Stocks for Hand Power 


Ten inch pipe cnt of and threaded 
by one man with ease 


te” Send for Cataloque. 
CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn 
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The “Wolverine” Three Cylinder Gas- 
Oline Marine Engine. 


The only reversing and self starting 
gasoline engine on the market. Lightest 
engine for the power built. Practically 
no vibration, Absolutely sate 
Single, double. and triple marine 
and stationary motors from % tu 

HH. P. [3 Write for catalogue. 


WOLVERINE MOTOR WORKS, 


’ TAKE AN OLDS = 


Gas or Gasoline Engine, put it 
oo your work and | 

it does not fulfill our 
claims and satisfy 
you that there is no 
better engine onthe 
market, send it back 
without expense to 
you. Our electric & 
tube igniters are un 
surpassed § Our self 
contained engines are most convenient, 








Pree tus. cate 
Olds Gasoline Engine Works. Box 418, Lansing, ich. 
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HIGH GRADE 


Buffing and Polishing Wheels 


for manufacturers of Hardware, Bicycles, Brass, 
Silverware. Jewelers and Plating Trades and 


DIVINE BROS. CO., 92 Oneida St., Utica, N.Y. 


PIERGE VAPOR LAUNCHES 


22 foot. 


Stock sizes 4 to 22 
Safe, Reliable and fully guaranteed. 
17th Street, Racine, Wis. 
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“12,500 RECEIPTS. 708 PAGES. 


Price, $6.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid. 


T HIS great 
work has now 
been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi- 
tions have been 
called for, 

The work may 
be regarded as 
the product of 
the studies and 
Practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing of the high- 
est value ,arrang- 
ed and condensed 
in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, will here 
be found answered. 

Those who are eugaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & CoO., Puatisners, 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 
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INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Wainut St.. Philadeiphia, Pa., U.S. A. 


2? Our New and Revised Catalogue of Practical and 
Scientific Books, ‘2 pages, Svo.. complete to (Oct. lL. 159), 

and our other Catalogves and (irculars, the whole 
covering every branch of Science 4 pled to the Arts, 
sent free and free ot p stage t any one in any part of 
the world who will furnish his address 
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National Correspondence Inatitute, |»: 
28-66 Second National Bank Building, 
Washington, D.C. 


Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 


Thoroughly revised, rewritten and much eplarace by 
EDWIN K. KELLER, M.E., and CLAYTON W. B.s., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
the Steam Engine and giving full instructions for the 


CARE and MANAGEMENT of an ELECTRICAL PLANT 


Nearly 900 pages, 525 illustrations, over 700 main sub- 
jects, 22 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 
Full boatbor, me gilt, News ket boot style 93.50. 
M A 


she 
2 Market St. Philadelphia, Pa. 


OFFERS SOLICITED. 


For purchase outright or on royalty of 
first class self-opening Preserve Can. 
Patent Nu. 635,810, just issued. Any shape 
or size of can. Has a really wide range of 
adaptability. Send your proposals. Addr. 
Geo. Robinson & Thomas Brown, 

Pahiatua, New Zealand. 
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SMITH & WESSON, 14 Stockbridge St. 
Springfield, Mass. 
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REEVES”’ 
Variable Speed Counter Shaft 


for securing any speed without change of belt 
or loss of time. scially adapted for all 
kinds of A... Mh al machinery, Printing 
Presses, Motor Carriages, lronworking Tools, 
Woodworking Machinery, or any and all ma- 
chines requiring a chanve of speed or feed. 
ta Send for handsomely illustrated 
Catalogue * 8S 


REEVES PULLEY co.. Columbus, ind.,.U.S.A 


IT SIMPLIFIES DIFFICULT WORK 
There are many ee oe features in 
our Hand d wer Pipe 
Threading and utting Machine 
It bas our Standard Adjustable Quick 
Opening and Closing Die Head with 
convenient ‘cam’ movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe beine cut and closed instantly 
and positively. Send for val 


THE MERRELL MANUFA 
URING CO., 501 € <a ty x. Toledo, Ohio 





CARDS, ete. 


small Newspaper Press 
esetting easy. Money 
or catalogue, presses. , type, 
paper, etc. E PR ESS CO., Meriden. Conn. 


DON’T LOSE THE POINT 


of your pencil. Carry it in 
the pmgroved Wash- 
urne tent Pencil 
lolder, Fastens to pock- 
et or lapel of vest. Grips 
firmly but me ae tear the 
fabric. Eyeglass Holder. 

with swivel hook. equally 
handy “By mail, 0c. eac’ Cata- 
logue of these and other novelties 
made with the Washburne Fast- 
eners free for the asking. 


AMERICAN RING CO.. Box P, 


WE EXCEL AND UNDERSELL ALL ! 


Elec K's 2 pignens Lights, 
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$5 PRESS $i" 


maker or saver. ants hy 















Waterbury, Conn 
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Telegrs bones, complete, 5. 
St. Outfits, ‘Se 
Medi nh able i teries, < 
Bacory ees e 
Electric 2. 
Electric Moras Dig . 


Hlectrc Neg E ectric L Bien, 
Agents Wanted. Send for New Catalogue, just out. 
OHIO ELECTRIC WORKS, Cleveland, Ohie 
Headquarters tor Electric Novelties, Supplies, Books. 
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Typewriting machine, C. H. Shepard...........-.- .. 636,981 
Fy powriting machine, G. H. Treadgold. . . .635,946, 635,947 
Typewriting machine paper controlling “attach- 

ment, K. BE. KE. de Montiazin...... 635,79 
Undervest, H. C. Tytler SS 
Vacuum tank and water lifter, L. L. Gross aes 
Vaive, J.G. Ewing : 6 
Vaive apparatus, F. Gray 4s nee es 77 
Valve tor steam engines, steam regulator, We a 

H. Fresen ... 636,130 
Vaive reguiating mechanism, J. W. Ledoux...... =. Seis 
Venicle, A. G. Powell ° 97 
Vehicle body loop. W. Fetzer P 
Vehicle, electrically propelled, L. Krieger | (re- 

issue) ° 11,780 
Vehicle, motor. K. H. Korsmeyer . 09 
Vehicles, safety attachment tor propelled, J. P. 

Muller. . G41 
v ehicles, sy stem and ‘apparatus tor controling, 

A. Sperry 35,816 

Vehicles, system and apparatus tor controlling 

electric, BE. A. Sperry (86,813 
Velocipede frame, D. H. Miller... . 65 8b 
Velocipedes, autumatic variable driving gear 

for, A A. Roxendorff 636,184 | 
Velocipedes, etc., driving back for. K. B. Killen. 66,222 
Vending apparatus, liquid, F. 8. Percy 6,171 | 
Vessel hulls, means for cleaning, D. Mason 5, 98 | 
Vessels while afloat, means tor repairing, D. Ma 

son ee 65 99 
Vise, bench, &. P. Lemay hati, 4 
Wagon brake. W. M. & J. M. Gantt 
Warmer, body, L, F. Holberg 


Washboiler handle, M. M. Wald 
Watch regulator, 0. F. Engwall 


Water heating apparatus. EK. W. Higbee.. . 6141 
Waterer, stock, O. Ditsworth . 635,754 
Weighing machine, J. A. Ostenberg 636,058 
Weight sorting machine, J. Kellington 200 





Weir, automatic regulating, Weston & Jackson, 
635.827 to 635.829 


Welding apparatus. pipe. C. Twer ame¢ 635,822 
Wells and separating bitumen from its impuri- 

ties, apparatus for raising bituminous sand 

from, A. 8. Cooper osecies «ee 
Wheel. See Car wheel. Paddie wheel. 
W hee! and axle, G. 8. Strong . 602 
W heel guard or shoe, F. Divelbiss mS. Y21 


W heel rim for pneumatic tires, aon & Gubbins 
Winding mechanism, G. F 

Window screen, C. F. Warner , 

Wire reel, W. Milbrath « aap 

Wire stretcher, J. 8. Smith 

Wood bending machine, W. G. Shepard 
Wood to fiber, machine for reducing, J. 
Wrench, See Pipe wrench. 

Wrench, W. ;_a—- . 
Wrench, M. L.. Keagie 
Writing case, R. M Denzig 





nL 
Askins 6S. 90s 


oe. 167 
ps] 





- ee 119 





DESIGNS. 


Badge or similar article, J. W. Mealy 
Body loop bolt, W. C. North 
Bowl. C. i Bardweil.. 
Bowl or vessel, B. Davies 
Brushes, etc.. back for, F. H 
Buckie, H. Hammer 
Button hooks, etec., handle for, F 
Button. link cuff, J. EK. Hills 
Can, metal, H. A. Wilhelm 
Carpet border, W. A. Elhot 
Clothes line link, J. F. Irvine... 
Collar and cuff smoother, H. Grenon 
Cracker or biscuit, L. Fox..... 
Cutter frame, 8. K. White 

Cutting too), circular, C. Jackson. 
Dish, W. H. Grindley... oa 
Ewer, W. H. Grindley 

Game board, F. F. Gerry 
Garment, bifurcated nether, J 
Gas purifier, B. E. Chollar 
Glass, plate or pane of, J. Locke 
Hinge, gate, W. KR. White 
lroning board, C. H. Smith 
Lamp, street, Shaw & Sanderson 
Lantern box, O. J. Rhodes 
Match safe, 8. BE. Barney 
Necktie holder, V. J. Anderson 
Pattern, shirt, W. Gerhardt 
Pillow top, R. Astarita 

Shoe. L. k orse 
Show case, B. Weinberg 
Sheing machine knife, J 
Spoon, C. L. Watson 
Spoons, etc., handle for, H 
Stamp, hand, M. A. Jaques 
Steam table, C. R. Holden 
Stool, O. Balogh ° 
Suspender end, A Coleman . 
Tongs, member for pairs of, P. 


. La Pierre 31,78, 3 


J. Diacont 


| 
TIO to SL.772 
| 


A. Scriven.3i 


31,761 to 41 
al 


K. Hillman 


L. Wallace 





A. Malmberg. me 





TRADE MARKS 


Dep anaes, Tie A. TAGE, co crccsescncesecccnccesecs 33,672 
Ball retainers, Star Ball Retainer Company. 33.674 





Beer, ale, and lager, 
Brewing Company seusvce 

Chocolates, Rubine E. Hijos. bal 

Clothing, certain named, f. Perry ; 

Combs, hair, Hannoversche Gummi-Kamm-Com- 
pagnmie Actien Gesellschaft 

Corn cure, T. Casselmann 

Dry goods, certain named, F 
pany 

Flavoring extracts, P. L. Graham 

Flour, wheat, Listman Mill Company 

Food, prepared breakfast. W. ¥. T Bushnell 

Groceries, certain named, Tillmann & Bendel 

Hats and caps, John B. Stetson Company 

Insecticides and rodent poisons, H. Naprstek . 

Knit goods, certain named, Leicester and Conti- 
nenta! Mills Company 

Medical compounds, certain “named, 


porter, Consumers Park 


B. Royal & Com 





MAS, 2 





P. G. Char- | 





bonnet 3.008 
———~ en for certain named diseases, HH. Ma 
33,667 
Milk, condensed, Consumers Preserved Milk Com | 
ceeceecce oven 35.656 
Mineral water, E. Arger 33,657 
Oils. lubricating, Pittsburgh’ and Patndstente Oil 
and Refining Company 35,671 | 
Oils, lubricating. Vacuum Oil C ompany ” 33,670 
Paints ground in oi!. Mound City Pamt and Color 
Company 33,675 | 
Photographers’ oe certain named, W. F. 
Cariton ° pentewe oak ‘ 
Pills, 8. Bassett : ove 
Pills, kidney. D. Mortimer . . 33.606 
Remedies for certain named diseases, A. L. Cole.. 33.669 


Remedies, mle, Kam-Ren Medicine Company 33,664 
Rope. cord, twine, and combed hemp. John Good 


& Jennings Patent Machine ( meena Cc mnpany 33.648 


Shoes, Pingree & Smith. 33.647 
Soap. R. L. Hall , . 33.661 | 
Sugar, American Sugar Refining o om) pany 33,651 


Tires, International Automobile and Pebic ie Tire 
Company 33,675 
Totes _ bee parations, certain named, Lecaron x 
. 3.659 
Toilet ‘preparations, certain named. Piv er &e ie... 38,600 
Vehicles, automatically propelled wheeled, “ Lo- 
comobile"’ Company of America 33,676 to 33,682 


LABELS 


*“ Albuma,.” for a preparation for making bever- 
ages. M. L. Gruenhut . 7,190 
“Dr. Wileox’s Blood Tonic Pills.” for pills, E. L. 
Wilcox & Company 7,192 
Flame Proot Starch,” for starch, Flame-Proof 
Company... -. 7,187 
‘Mo Kof-Fee,.” for coffee. F. Acker & ( ‘ompan cove 7/180 
*~ Quabaug Spring Water,” for spring water, ae 
baug Spring Water Company 
“Swan Brand,’ 


for canned clams. J. C. Gannon.. 





PRIN rs. 
‘Congress Playing Cards.” for playing 
United States Playing ¢ nd Company 
“ Dirt Must Go—Dreydoppel Soap.” for soap, M D. 
W ood Printing Company... 77 
“ Never-Rip-Em,” for shoes. Ellet Brothers Shoe 
Company 
“ The Labori $3.50 Shoe.” 


cards, 


176 


79 
for shoes, W. Edelstein.... 178 
A printed copy of the specification and drawing of 
any patent in the foregoing list. or anv patent in print 
issued since 18. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Mann & Co.. Mil 
Broadway. New York. "Special rates will be given where 
a large number of copies are desirea at one time. 


Canadian patents may now be obtamed by the in- 
ventors for any of the mventions named im the fore- 
oing list, provided they are simple. at a cost of $40 each. 
f complicated the cost will be a little more. For full 
instru ress Munn & Broadway, New 
York. Other foreisn patents may also be 





American. 
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GERE BOAT: ENGINES. 










new CAT. TO ANY 4 ADDRESS res ree 4: STAMPS 


ZF. Y rts A RIE 

ol ated Oy An! ofr. 
Sy b oon 2c. stamps for 
the le three “A.” 126 pares 
FRE Ek ‘; ue latest Eneyelopec of 
Arms, Powders, Shot and Bullets. Men 
tion SCIENTIFIC AMERICAN Address 

IDBAL MFG. CO., New HAVEN, CONN., U.S.A 


They Stand High Pressure. 


The Hercules Seamless Cope 
Aw Chambersar ¢ made special! 
Traps, Receivers, Condensers, Steam Pumps 
et The original « amilens goods, Not 
imitations, Catalogue No. ? 

Herceces Froat Works, Springtic ld Mass 


paren? FOR SALE. 
BE. Chism, Apartado Am. 
Mexico: City, Mexico 


ver Floats and 
for Steam 


©) LIQUID AIR & 


50 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyricHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opimion free whether an 
invention 1s probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency tor securing patents 
Patents taken through Munn & Co. receive 
special notice. Without charge, in the 


Scientific American. 


A handsomely illustrated weekiy. Largest cir 
culation of any scientitic journal. Terms, 8 a 
year; four months, $1. Sold by all newscdealers 


MUNN & Co.26* sroacway, New York 


Branch Office, 625 F St.. Washington, D. C. 






D.L.HOLDEN 


6 BEA St. PHILADELPHIA Pa 


cH 


REGEALED ICE MACHINES} 





FOR SALE Two Steam Engines built by The 
Watts Campbell Co., of Newark, N.J 
| Kach engine consists of 2 horizontal condensing Corliss 
Engines coupled to one shaft, with a vertical air pump 
driven from crank pin. The smaller engine has two | 
28 in. cylinders, in. stroke. Belt wheel is 25 ft. dia_ by 
91 in. face. Gross weight of engine is about 202,000 Ibs 
The larger engine has two 32 in. cylinders, @ in. stroke. 
Belt wheel is 26 ft. diameter by 114 in. face. Gross 
weight is about 247,000 lbs. These engines are to be 
taken out to make room for others of greater power 
T we can be seen in operation now, and will ee 
ready for delivery about February, 100. a? to 
The Clark Thread Co., P.O. Box 154, Newar 


“17 JEWELED 


adjusted, patent regulator, stem wind and 


Tio wai SPI IAL 
mvvement Ladies of Gents size 
WARRANTED 20 YEARS. jik 
Gold plate hunting case, elegantly 
engraved. Fit for a king. No better 
watch made. Must be seen to beap 
preciated. Special Offer for next bv 
days, send your full name and ad 
Mdress and we will send this wate! 
C.0.D.with privilege tuexamine If 
7 found satisfactory pay agent®S, 85 
and express charges. A guarantee 
and beautiful chain and charm sent 
free with every —_ oy al 
once as this may not apy 

NATL MPG & IMPORTING CO 
834 Dearborn St. B 341, Chicago. Ui 




















Why So Many Die. 


It would be appalling to know 
in round numbers how many 
milhons of young chicks die 
from different causes known 
to so few ol the hundreds of 
thousands of poultry raisers. 


TO ASSURE SUCCESS 


and learn how to prevent the big losses s0 common in 
poultry raising it is only necessary to owns copy of 


Practical Poultry Culture 


which will start you right and keep you right. Tells ev- 
erything the beginner should know, and aids the expe 
rienced in a bundred ways. It consists of 150 pages of 
«to-date poultry lore from the pens of practi- 
by experienced bands. Endorsed by al! leading pou! 
try authorities and editors of 


open publications. Don't 
be satisfied until you get it will both make and save 
ou money. Price 35 gente by mail 


ostpaid, or 50 cente 
inecludi ding a year’s subscrip 









jon to the 


AGRICULTURAL EPITOMIST 


@ montb! pemenite of sterling value and indispensable 
2 in gp to dete, Farmer, Gardener, Live Stock and 


er. ular subscription price, 50 cents 
Address EPITOMIST PUB. CO.. Indianapolis, ind. 
YOU CAN MAKE $100. AWEEK ' 
OWN Your WN SHOW, coMPL LETE Outrit—$ 100 





PHILADELPHIA P.A 





. NTE 
AMERICAN PATENTS.— AN UNTER- 
esting and valuable table showing the number of pavceats 
ranted for the various subjects upon which petitions 
ave been filed from the beginnine down to December 
31. 18. Contained in SCIENTIFIC AMERICAN SU 
PLEMENT, No. 1002. Price 10 cents. To be had at 
this office and frow all newsdealers. 


J Acetylene Burners. 


A new burner for STEREOPTICONS. 
Highest C. P. possible. 


State Line Talc Co., Chattanooga, Tenn. 
how to make 83 aday 


a Day Sure absolutely sure; we 


3 furnish the work and teach you free; you work a 


the locality where you live. Send us your address and we wi 
explain the business fully; eo oy ——— clear pro 
fit of $3 for every day's work, absolutely sure, write at once. 
BOVAL MANUFACTURING Co. Box 41. WETRONT. MICA. 


PALMER. Stationary | 
and Marine Gasoline En- 
Wine and Launches, Motor 
 -* Engines, Pump- 
nes. 
me Send for catalog. 
MIANUS, CONN, 


Send us yourad@ress 
and we willshow you 


“PALMER BROs., 


INE. CASTING 
£0.H.GERE YACHT~-LAUNCH WKS. Grand Rabids Mich. 


PLEST GASOLINE ENGINES MADE 


CABIN ANCOPEN BOATS 


, KNOCK DOWN BOATS HULLS TRIMMINGS 


PROPOSALS. 


U. 8. MILITARY GOV ERNMENT OF PORTO RICO, 
Office of Board of Public Works, San Juan, Porto 
Rico, October 12, 18). Sealed proposais for the buliding 
or reconstruction of about eighteen (18) miles of Road 
in the Island of Porto Rico will be received at this office 
until noon, December 2%, 188, and then publicly opened 
Each proposal must be made in a prescribed form and 

| be accompanied by # deposi of $1400 in currency of the 
United States, or certified check of a National Bank, 
which will be immediately returned in the case of un 
successful bidders. ‘The Board reserves the right to 


reject any and ali bids, It is estimated that the cust of 


the works will reach Two Hundred Thousand (820,000) 
| Dollars. For information apply to this offtee. 4 Vv. 
JUDSON, Captain, Corps of Engineers, U.S. A., Presi- 


| dent Board of Public Werks 


fAFENT Ne. 603,916 on Bicycle Canopy for sale. 
- Perfect. - Metzger. &) Lora n Street, Cleveland, 0. 
P. Motor, Bench Speed Lathe ard Dril) Press, $30. 

| M4 } Stumble Mfg. Co., 814 Walnut St., Philadeiphia, Pa. 


TURBINES “ssrtreat's 3. 


MODEL SIs. 


UNI ON MODEL WORKS 
Be FASE) 


is 


[ot a 





1 MACHINES, Corliss Engines, Brewe 
ICE and Bottlers' Machinery. THE ViLT kh 
MFG CO. ety Clinton Street, Milwaukee, ' Wis. 


NOVELTIES & PATENTED ARTICLES 


Manutactured by Contract. Ponching Dies, Speciai Ma- 
chinery. BE. Konigsiow & Bro., 181 Seneca St.,Cleveland,. 


Experimental & Mode! Work 


Our. & advice free. Wm. Gardam & Son.45-5i Rose St. 
| 


Inventions. Pract sally Developed. 


| Fine Machinery, Patterr and Model Pokiue. 
p’ Amour & Littledale Machine Co.,130 Worth St., 
FOR ALL PURPOSES. 


‘GRINDING MILL Be pardus a) Uni- 


| versal Eccentric Mill. Address J. 8. & G,. SiMup 
—— 28 Rodney Street, Brooklyn, N 


MODELS & EXPERIMENTAL WORK. 
Inventions develuped. Special Machinery 
| E. Vv. Baillard, 106 Liberty St., New Vork. 


FOR STEREOPTICGONS AND SLIDES 


Moving Picture Machines ard Films, write Williams, 
Brown & Earle, % Chestnut St., Philadelphia, Pa 


TO CYCLOMETER MANUFACTURERS 


FOR SALE.-U. 8. Patent No. 628,340. also English 
and French patents on improved Cyclometers. Patent 
covers 2styles Setting device operated from the out- 
side for total as wellasfortrip. Dust Te ct r proof 
ry te Wit and particulars address, A. L Hite RK, 

436 Miller Avenue, Brooklyn, x" YS 











BACKUS WATER MOTOR CO, NEWAR 





, Waltham Watch 
Ss. 


For Sale— Van Norman Lathe, 28 in 
Tool ‘o.’8 make, with full attachn Vents, nearly ne 4 
C. Forsaith Machine Co., Manchester, N 


WANTED United States for cash. a small article of 


hard wood, steel and brass. Send i) cents for pians and 
| specifications. (’. Hull-Brown, Victoria, B.C., Canada 


MANUFACTURED in Canada and 





| 
' 

| 

| 

| TYPE WHEELS MODELS & CXPERIMENTAL WORK. SMALL MACHINERY 
| | NOVELTIES & ETC. OF% STENCIL WORKS ICO NASSAU S’ N.Y. 








VOLNEY W. MASON & CO., 


Friction Pulleys, Siutohes & Elevators 
PROVIDENCE R. 


STEEL STAMPS F eee PERG LITER. 

FIGURE A ALPHABET . SETS AT LOWEST PRICES 

, OCHWAAB STAMP«4 SEAL C° 
MILWAUKEE wis; 













BE 
ALL WARRANT 2s 
34) A 


Mayer Motors and Dynamos 


are perfect in design and economics) in 
operation. {#" Send Jor Catalogue 
M. M. Mayer Elec. Co., 2367 2d Av., New York 


A COMPLETE 


4 
FLEGTRIGAL LIBRARY 


By Pror. T. O'CONOR SLOANE 


AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 








| 

For the Stude nt, the imate ur, the Workshop, the Electri- 

| cal Engineer, Schools and Colleges 

Comprisiag five books, as follows: 
| Arithmetic of Electricity, 138 pages, - $1.00 
Electric Toy Making, 140 pages, ° - - 1,00 
Kow to Become a Successtfu! Electrician,189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
Electricity Simplified, 158 pages, : 1.00 
t?” The above five 
5S Volumes} books by Prof. Sloane 





may be purchased sin- 
aly at the published 
prices, or the set com 
ylete, put up in a neat 
Folding box, will be fur 
nished to readers of 
the SCIENTIFIC AMER- 
ICAN at the special re 
duced price of Five 
Dollars. You save #2 
by ordering the com 
plete set. Five vol- 

ames, 1,300 pages, 

and over 4450 illas- 

trations. [2 Send 
for full table of con 

| tents of each of the 
above hooks, also for 

| our complete book cat- 
EE 5 cine os alocue of 116 pares 
containing references to works of a scientific and tech 
nical character, free to any address 


| MUNN & CO., Publishers, 
361 BROAOWAY, NEW YORK. 


for $5.00 

















Scientific American. 


NovEMBER II, 1899. 
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= LATHES £' Foot Power, 
THOROUGH INSPECTIONS ’ 
oRAN jometer for bieycles, which it 
1 - su r PRICE $ ! - bs poeme DS or be differenti¢. 1 ee come TG ie cyclometers is re ; 
it AGAINST: LOSS by an internal ratchet mechanism, and on the outer end of the main shaft, in 
by of the star whee!, is clamped a small oss lever, the arrangement being | | R | I FE | | 
, DAMAGE such tbat each complete oscillation of the lever moves the right band index ring b, 
i = \ one figure. The transmitting mechanism between each index rng is such that PURE ASBE sToOsS 
PROPERTY \ the rings are mechanically locked and cannot get out of position by jarring, nor ‘ 
anD can the record be tampered with except by taking the machine apart. The 
LOSS -OF- LIPS | Counter will register up to 1,999, when the next stroke will set all the figures to 
anD zero reas for yes but they —, be iy to he any a 
c nd can be rup at a peed ) 
INJURY point. ey are durable and strong an high ° thout skip. 
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(CR BR AceERD Ags TREAS. __LF_MIDDLEBROOK. ASSTSECY)? 


=e % 


cian on wn 











IT GIVES A MA N Che Eaison Concert 


iy RESTIG E— 








THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 


when his friends 


ping Ther will be found es 


automatic machinery generally to register number of pieces or quantity of mate- 
rial produced. They can also be ada 


io" yted for use on sypawenere, veues Lo 
or any purpose requiring a small, light,a icit 


THE VEEDER MFG. CO. 


RARTFOED, CONN., U. S.A. 


ay useful for use on 








Makers of Counting Machines, Cyclometers for Bicycles, and tine Castings. 





| 





ALUMINUM PAINT. 





TRADE MARK | 


ECAMOI 


“Pp 





| 


Phonograph 






chanical noises. Only the music or the voice is beard. | 
it is strong and vibrant enough to fill the largest audi- 
torium. It is smooth and broad enough for the parlor 


know that he/| | 
owns an Auto-| 
mobile, ticu- | Mr. Edison has 
iarty tf it happens | perfected the 
to v th 
wre | Phonograph. 
Winton 
to This 
| 
Motor It perfectly is the 
reproduces Instru- 
Phaeton tre numan 
voice, JUST ment. 
which is consider-| as Loup 
Price $1,000. No Agents ed the best vehi just as “«“#h> 
cle of ite kind om the market Paey. quiet. safe, sim- clear, just 
le and econ mical am be run by the inexperienced. as sweet | 
iydro carbon sssten ‘ a \% cent # mile it du mene . . t not ~d | 
; plicates instrumental music with pure-tone 
‘ar Write at one ust rated Catalogue brihance and satisfying intensity. Used with Edisor | 
Concert Records, its reproduction is free from all me- | 
} 
| 


Kodaks 


do away with cumber- 


some plate-holders, 
heavy, fragile glass plates, 
dark- 


and bothersome 
slides. 


r i” 
Just turn a Key~ 


All Kodaks use our light-proof film cartridges 
(which weigh but ounces, where plates weigh 
pounds) and can be loaded in daylight. Seven 
styles use either pilates or Sims. 


Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CQ. 


“‘Danekbad. Rochester, N. Y, 
varieties at jowest prices. est Kailroad 
Tras Kk at d Wagon or Stock Scales made 
Also 10 useful articies. including Safes 
sew ~~ Mac hines, Bicycies, Tools, ete. Save 
uu Lists Fr HiCAGO ™ ALE Co.. Chicago. UI 
e pen acon ne rave 
LENTRINDEMipesva tosses 


NEW ENGLA ND | 
WATCHES. 


(iuaranteed for accuracy. 

Stem wind and «tem set, 

Thin Medel watches 

all sizes and «tyles. 

Enamel! waiches aud breeches te match 
in Russia Leather cases. 

Exquisite designs in ladies’ watches 
for the meet arti«tic tastes. 

We sell ently complete watches. 


Tried, Tested and Timed before 
leaving our factery. 
THE NEW ENGLAND WATCA CO., 
WATERBURY, 


Send for catalogue. 


CONN. 






Warm 
Extremities, 
Warm all over. 


Durable 


Warm 
(jaur t 
remarks 


“trong 
tiack Fur 
yt 


Handsome, are our $3 Large 
(s) -ves, by mat! prepaid. The same 
ur Dollar-quarter genuine Mocha 
hid glove al nt for w 
Seventy-five an< Wen che 
Mocha and Reindeer y} 
Our enlarged iliuetra 
may be had [ree ’ 
vou a wt of 
gloves and mittens 
In Black Gal 
weare headquart 
0 Coon, dug, wo at 
in ( ust om Fur ta 
Kug and Kobe work 
we are af bome 


The Crosby Frisian Fur Co 


appl 
men, and our Dollar-haif 
lar anlined and asiik-lined 
ves Tor men 

1 bowklet Gieve P 
ing thie paper. It will give 
ut dress, driving and work 


notere 





way a 
rs 


risian Fur (s 
Motbh-Pr 
f coate 

ides Of bides and shine 
lermy and hlead Mo yunting 
ustom tan “ Polder.” 


116 Mini St 


misand Robes 
f book let 
ca 


, Rochester, N.Y. 


The highest type of talking machine ever before pro- 
duced bears no comparison with the Edison Concert 
Phonograph. The price is 8100. 

Six other styles of P Bgnoeranne, including the Edi- 
son Gem, price $7 


Che Edison Phonograph Company, 


Race Street & Arcade, Cincinnati, 0.,U. S.A 


CHARTER Gasoline Engine 
(SAD) ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries, Portables, 
Engines and Pumps. 





f WritingMachines., 


Wyckoff. Seamans ahd Benedic 7 
“ad Broadway|New vyrn. N.Y) 


nate ciseaiititiztie ep | 








/PRATT'S PATENT POSITIVE DRIVE 
DRILL CHUCKS. 


Impossible for Drills to slip when “ 
held by them. Send 2 cent stamp 


for Lustrated ( ‘atalogue. 4 
Frankfort, N. Y., U.S. A. 





[?” State vour Power Needs 


eS 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | THE PRATT CHUCK CO., 


A FILTER THAT WILL NOT FAIL! 


Among al! the devices of modern times designed to purify 
drinking water, there is not one so scientifically perfect as the 


BERKEFELD FILTER 


which gives a continuous flow of pure water in large or smal! quantities. The 
cylinder is made of INFUSORIAL EARTH, which retains ail minute germs and 
impurities. The cylinder can be easily reached and cleaned as often as neces- 
sary, and taken out and boiled for sterilization purposes. Rapid filtration and the 
purest of water guaranteed 









BERKEFE ae FILTER CO., 2 Cedar St , New York. 


liuctrated (atalogue and Price List on application 


THE UNIVERSAL HATCHER AND BROODER. 


A scientific and practical bateber. Only self-regulating hot water machine 
in the market. Nothing to get out of order. It is complete and guaranteed to 
work as represented Awards and First Premium at New York State Fair, 1898, 
and Hagerstown, Md., 1800. Send Six Cents for lilustrated Descriptive Catalogue to 

THE BE. W. ANDREWS INCUBATOR ©®O., Leck Box 8 ELMIRA, N. Y. 





Latest cigation of Aluminum. Looks lik 
Silver. Wash able. Untarnishable, waa © On and 
Weath ~-- 4 Durable, Metal Wor plied. Bicycies, 
Yachts, iators, Pipes, Machine “Dy. - 


namos, Motors. Apparatus, Arc 
ets, Cars, Stations, Genera! Deco 
| bottle, by mail, for 2% cents. 


THE AMERICAN PEGAMOID co., 339 B’way, New York. 


$19.85 


Te in Deak i 410. 


ets, 
7 jon, etc. Sample 





jong, 30 im. wide, 48 
in Tigh it bas « 
fine ¢ at. sawed 


oak front, closed 
back, front base 
mould, 22 pigeon 
holes, % file boxes, 2 
arm rests, bal! bear 
ing casters, and 8 
complete letter 
files, This desk 
trom a dealer 
would cost $28.00 
to $15.10, 





PATENT APPLIED FOR. 


or East of the 


We Prepay Freight ea Nor 
Seuth Carolina. (Points beyon: 

t2 Write for our complet aloe 8." 
THE E FRED MACEY C0. ee _ 


Makers of Office and Library Furniture, 
tc” EXPORT BUSINESS SOLICITED. 
Direct from the Factory. 


NEW TALKING-MACHINE 
Polyphone 


GUARANTEED 
Twice as loud as any other 
Talking Machine. 


Polyphone Grand 


as loud and 
natural as the human 
voice. 
MONEY REFUNDED 
IP NOT SATISPACTORY. 
THE TALKING MACHINE CO., 107 Madison St., CHICAGO. 


«| Buy Telephones < 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
— loss by patent suits. Our guaran- 

ee and instruments are beth goed, 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St.. Chicago. 
Largest Manufact urers of Telephones 
ly in the United States. 
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| BALL BEARING “AXLES AND RUB- 

ber Tires.—A paper read before the Carriage Builders’ 

| National Convention, Philadelpbia, October, 1884, show- 

| ing the advantage to be derived from the use of bal! 
bearings and pneumatic tires in road vebicies. Con- | 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

| 92. Price cents. To be had at this office and from | 

| al) newsdealers. 

] 

| 


Reisch’s Foot Power 
| EMERY WHEEL 


| KNIFE SHARPENER and TOOL GRINDER 


2,000 revolutions or 3,500 feet per minute. 
A handy machine for Bicycle Repair 
(eto. Machine Sho Mills, Factories, 


eight of machine, 3 feet; size of 
| Machine sent on approval to respon- 
sible 4. 





| 





emery wheel, éxl in. 
partie 
53” Send for Circular and Prices. 


BUFFALO EMERY WHEEL CO., 
No. 10 Lock St., Buffalo, N.Y. 


THE WATERBURY 
Emery Grinder, |? 


with adjustabie table, for flat surface 
nding and finisning, and for ordi- 
Dary too) grinding 
&2” Send for Circulars. 
BLAKE & JOHNSON, 
P Oo BOX 7, 
Wartersury, Conn. 


THe CoBurRn PaTENT TROLLEY TRACK 


Barn Door Hangers 


Impossible tor door to jump the track. 
Very simple and cheap to apply. 


§3” Send for Book. 


| THE COBURN TROLLEY TRACK MFG. CO.., 
HOLYOKE, MASS. 


ELECTRIC TORPEDO BOATS, 


, Automobiles, Railways, 
wecomotives, 
Dynamos, Gas Engines, 
From $3.50 Up. 
GB” Send for Catalogue B. 
THE CARLISLE & FINCH CO. 


IN GRANDMA'S TINE 


& watch of any kind was an expensive 
luxury. Today that mechanical wonder, a 


FULL RUBY JEWELED 
ELCIN WATCH, 


is within the reach of everyone, telling time 
accurately under all conditions of service. 


The World’s Standard. 


All jewelers sell Elgin Watches in cases to suit 
ever este. An Elgin watch always has the 
in” engraved on the works—fully 
















Oar new booklet about watches ts ready 
to send everyone who desires it—free. 


Elgin National Watch Co., Elgin, tl. 














E AN ELECTRICAL 


Furnace for Amateur s ('/se.—The utilization of 110 voit 
electric circuita for small furnace work. y N. Monroe 
Hopkins. This valuabie articie asoemngumes by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the | 
use of tools. This article is contained in ScleNTIFIC 
AMERICAN SUPPLEMENT, No. 118. Price W cents 
For sale by MuNN & Co., “1 Broadway, New York City, 
cr by any bookseller or newsdealer 


Price $12. 


HOW TO MAK | 





















Sixth St., Cincinnati, 0. 








FOR SPORTSMEN 


| menting, fishing, camping or yechtine.. Mev be laid on 
yund = coms insuring a comfortable bed, free from 
When deflated. rolls a snd can be pack- 
ed in arip. arip. Weight 10 to 1b Ibs., according to size. 
ese mattresses afford comnfort ¢ to ‘invalids and 
bedridden patients. | 


y used by U. 8. Government 
| and by sportsmen throughout the world. Catalogue free 


MECHANICAL FABRIC CO., 


PROVIDENCE, R. I. 











00000 oo 
$ TOOLMAKERS The finest @ 
$ UNIVERSAL fertwot. > 
4 > SURFAGE GAUGE. Price @ 
@ Complete description in am 2 
© 

© 

° 

° 

a Cost Only Cost, 





No Laundry Bills 
if you wear the 


a; WINDSOR 
= Collars and Cuffs. 


= A little Sapolic or Soap 
will om them without = 
ng ilhos- 
to any ad- 


The “WINCSOR” Goods 
Collars, Cutts Pr siiet Fronts 


and Woekties. rr We want agents everywhere. 
THE WINDSOR COLLAR & CUFF CO., Windsor, Conn. 


JESSOP'S, 





STEEL 


S 2 AWS 3 T 


PRINTING IN KS 


ENTIFIC AM 
a. F be Fp tiny mado Co's ‘Ti, aoe ws with CHAS 
8ts., Philadelphia, and 7 those St. opp. Duane. ew York 














